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5 Å ? 
шэн 9 мари 20 = p ч d Mathematical Department 
ГҮ | - EE ШАШЫ 
a 
First Seconda = 
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iatical Departme 


Solving quadratic equations in one 
Lesson (1) : 
variable 


+ Solve quadratic equation in one variable algebraically and 


First Secondary eme ин веет Д 2021-2022 


graphically. 
+ Distinguish between equations, relations and functions. 


© The equation: a x + b = 0 where а + 0 is called a first degree equation in one 
variable which is x 


@ The equation: a x + bx + с = 0 where а #0 is called a second degree 
equation in one variable which is x 


(Seneral cyormula: 


The equation: a x+bxtc=0 
where a = 0 is of second degree its roots (so gives by the relation 


Example Ө 


Find in R the solution set of each of the following equations: 


Ө х2 -5х-6-0 
ааны 
Solution: > х? — 5x — 6 = 0 | ^ (х= 6)(х+1)=0 


Е ог x=-1 г. The S.S. = {6, -1} 


Ө 2x*+7x=0 


Solution: ~ 2x? - 7x = 0 »к(2х+7)=0 


Єз = ОГ x = — ^ Ihes5. = (0 4 -2) 
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© 4x? – 25 = 0 

Solution: > 4x? — 25 = 0 г (2х – 5)(2х+ 5) = 0 
TIF or х= 2 The S.S. = (2,22) 

Ө х? -6x+9=0 

Solution: ~ x? — 6x +9 = 0 (x — 3)(х – 3) = 0 
х= 3 ^ The 5.5, 213] 


(Seneral cyormula; 


The equation: ax°+bx+c=0 
where а = 0 is of second degree 
its roots (solutions) gives by the relation 


Example @ | 


Find in R the solution set of each of the following equations: 


een V5 = 2) 
y <“ 


Ө х2 6х- 11 = 0 


Solution: > х? – 6х – 11 = 0 
ox с СОЁМ = 4ac 
дэн 2а 
6+\/36-4х1х-11 (80: 46 
Ко ———— 
2х1 2 
6+4 ү5. 
Е = 2 ОР X2 = : 
i lcu icd Or Xo 2 ———— = —1 
и 2 
5 The 5.5.= {7 , —1} 
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Өх?-6х+7 = 0 (given V2 = 1.4) 


Solution: ~ х? —6x+7=0 
Нэж —bivb*—4ac 


2a 
„ы OE 6498 64242 
= 2x1 2 3 
6-242 
17” ог 
2 
6+2х1.4 
1 = 2.2 or 


: The S.S. = {2.2 , 1.6} 
5 


Өх---3 
Х 
Solution: ух -i- 3 multiply by x 
"x^—523x а x?—3x-5=0 
oo eNO eL. 
= 2а 
‚,. _3+vV9-4x1x-5 34429 
"ае 231 MEE 
3 + ү29 
Ху = : 
^ The S.S. = (2 tym 


Ө х2—2х+6=0 


Solution: ~ х? —2x+6=0 
see —-b+vb2-—4ac 
TEN ST 2a 
` Lal elei gui 
_ 2+\4-4х1х6 DÉC Е 
ES 2*1 Е 2 
г. Тре S.S. = Ø 
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са! Ve rime 


PRACTICE (1) 


Q1: Solve the equation 4x? + 40x + 40 = —60 by factoring. 


421 yc са eleil (дії 
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os www.Cryp2Day.com 


First Secondary 


Mathem 


Futures Language Schools Д 
iment 


Q4: Find the solution set of (x + 9)? = (x + 9) in R. 


When solving the 


2021-2022 


са! Deparin 


uadratic equation in one variable 


there are three cases: 


@ 'The parabola intersects 
the x-axis at two points 


© The parabola touches 
the x-axis at one point 


© The parabola does not 
intersects the x-axis 


y 


y 


y 


у 


There are two solutions 
for the equation in R. 


The solution set = (1, М} 


There is a.unique 
solution for the equátion 
шин л! сай olai 
The solution set = ( 1] 


There is no solution for 
the equation in R. 


Зе solution set = @ 


Remember that: 


The coordinates of the vertex of the quadratic equation: 


ax +bx+c= 01: 


First Term | Algebra 


www.Cryp2Day.com 
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са! Ve 


РВАСТТСЕ (2) 


01: Solve the equation —x? + 7x +1 = 0. 


7— —— — 


C 


—À—— 


E 


a) ES 

eT 

a) [25.556 
п e na 


Q2: Find the solution set of the equation 3x? — 2(7 — x) = 0, giving values to one decimal place. 


(1.9, 2.5] 
(—1.9, —2.5} 
(3.7, —5.0] 
[»] [—3.7, —5.0] 


3: Find the solution set of the equation x? — 8x — 2 — 9: 8. giving values correct to three decimal 
q 8 


places. 


{17.569, —0.569} 121 ос с!ай! eleill (шї 
10.569, —17.569} 
(8.785, —0.285] 


[>| 10.285, —8.785] 
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Example Ө 


Find the S.S. of each of the following equations graphically , then check the 


result algebraically: 
(1) x? — 2 x — 1 = 0 take x [-2 , 4] |(2)x7 +x-6=0 
Solution Solution 
f(x) = x*-2x-1 х) = х®+ х— 6 
ESEIEILIEIEIEIES The coordinates of the vertex: 
БЕЛ А И И ЕН ИЕН | – — = — 


-3 
ос ЕЕ 
сав 2а 
. 7 _2+у4-4х1х-1 _ 248 
шааж 2*1 72 
TT 212? 21 42224 эт The 5.5. = (2, -3} 
orx = 2-23. 1—27 = -04 
г. The S.S. = {2.4 , -0.4} 
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Mathematical Departmetr 


Q1: Consider the graph: 


The roots of a quadratic can be read from the graph. What are they? 


1and —3 
[5) -5 and -5 and —3 


ı Q2: Solve —x? — x + 6 = 0 by factoring, and hence determine which of the following figures would be a 
sketch of y = —x?— x +6. 


y 
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Solving Quadratic Equations in 
1-1 


First? Multiple choice: 
(1) Те еднаНоп: (=) t ио се ИАН degree 


(A) First second (c) third (р) Fourth 


(2) The solution set of the equation x? = x in В 19: 


(А) {0} {1} (€) (- 1,1) (D) {0,1} 

(3) The solution set of the equation x? + 3 = 0 in R is: 5 
(А) {-3} C433 
(€) (4/3 ) (D) ф 


(4) The solution set of the equation x? — 2х = -1 in В 15: e 
(A) (-1) $ 
(€) (-1,1) (b) (1) 


(5) The figure opposite represents the graph of the 


curve of the quadratic function f. The solution set 


of the equation f(x) = 0 1$: 
(A) {2} {4} 
©) ġ (D) (-2,4) 


Second: Answer the following questions: 
(6) Find the solution set of each of the followir 
equations in R: 
(А) 2-1=0 ()2+3xGPS-APP (© (42-0 
121 ос АИ plaill бич! 
(р) 2-6x+9=0 (E) 2+9=0 (Е) xx « D(x- 1) 20 
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(7) Each of фе following graphs illustrates a quadratic function. Find the solution set of the 


equation f(x) = 0 in each figure . 


Find the solution set of each of the following equations in R then, and verify the result 
graphically: 


(A) 2=3x+ 40 


result to the nearest tenth. 


(А) 32 65-0 


421 ос са eleil (дії 
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Numbers: If the sum of the whole consecutive numbers ( 1+ 2 + 3+ ....+ n)is given by 
the relation S = i (1-1), how many whole consecutive numbers starting from the 


number 1 and their sum equals: 


(A) 78 (B) 171 


(1) Each of the following figure shows the graph of a quadratic function in one variable. 


Find the rule of each function. 


121 рус , lclàill eleill gubi 
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Lesson (2) An Introduction in Complex Numbers 


+ Identify Equality of two complex numbers. 


First Secon d ary Futures Language Schools Д 2021-2022 


+ Explain Operations on the complex numbers. 


Imaginary numbers 


The imaginary number "1" 15 defined as the number whose square equals (—1) 
е -2 
16.1 5-1 


Write the power 
on your calculator 


Integer powers of i 


Find each of the following in the simplest form: 
өг Ө i" eoi" o; 


ө? Ө {35 ә Yc ТЕСИ Gahi "ҮС: 


Solution 
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Complex number Complex number 


+ bi 


First Secondary 


The complex number is the number which can be written in 


part 


| 
' ИП Real Imaginary 
the form "a + bi" where a and b are real numbers. part 


Solve each of the following equations: 


Ө 5x? + 245 = 0 Ө Зх? + 27 = 0 
Ө 9х2 + 125 = 61 Ө 4x? + 100 = 75 
Solution 


@ 3x? + 27 = 0 
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PRACTICE (1) 


01: Solve the equation 2x? = —50. 


X= 5,xX =—S5 
[в | xX = 5i, X = —5i 
x = 5y2i,x = —5y2i 


Q2: Simplify 17i(—5i). 


03: Simplify (2i)*(—2i)°. 


421 € сай! eleill дш 
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(Equality of two complex numbers: 


Two complex numbers are equal if and only if the two real parts are equal and 
the two imaginary parts are equal. 


First Secondary 


If: а+ 61 =с +41 Фет: а = cand b = d and vice versa. 


Example © 


Find the values of x and y which satisfy each of the following equations: 


Ө Qx + D «4yi-5-12i Ө 2х-у+(х—2у)ї=5+1ї 


Ө 2х-3+(Зу+1)1=7+101 Ө 3xi+5-3i-2y=2-i 
Solution 


Ө -: (2х +1)+4yi=5-12i Ө 2х у + (х – 2у)і=5 +1 
д Ох+1) = 5 & 4у--12 |: (2х-у)=5 & (x-2y)-1 


By using calculator: 


Ө-2х-340(3у-1)1-7-101 
х(2х-3)-7 4 (Зу+1)=10 (5-2у)-2 
2х=7+3=10  3y-10-1-9 |: +3=2 -2у-2-5--3 
2x25 у=3 GPS2APP 0 
о uu 
321 94 „1с1айІ elaill (бич 
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Find in the simplest form the result of each of the following: 

Ө (7 - 4i) + (2 +i) Ө (12 — 5i) – (7-9 

Ө (2 + 3i) (3 – 41) Ө (4-31 (4 + 3i) 

Ө (5-61) (3 + 21) Ө (21 + 5) (3 + 21) 

© (4 —3i) (5 – 2i) Ө (3i - 4) (2 + 31) 
Solution 


а IN 
© (2 + 31) (3-4) = 6 — 81 + 91+ 12 = 18 +i 
Ae 


© (4—3) (4+3) =16+9=25 


© (5— 6i) (3+2) = 15 + 10i — 181+ 
А A 


© (-21+ 5) (3 + 21) = —6i - 4+ 15 + 10 
МА я 


= СР5-АРР 
Ө (4 — 3i) (5 - 2i) = 20 - 8i - 151 6 5,14 «23i „1-1 5:1: 
IE | Ко 


УЛ Ы ч 
Ө (31- 4) (2 + 31) = 6| 9 - 8 - 121 = -17 - 6i 
Nt NT. 


Aeon dus First Term | Algebra 


ác Voll буй» «Л, $ gög 


First Secondary Futures Language Schools (Д Мн 


PRACTICE (2) 


01: Simplify 14 — (9 — 8i) + (3 — 12i) — (9 — 4i). 


35 — 24i 
1 

21 — 24i 
[р | 3 — 16i 


Q2: If the complex numbers 7 + ai and b — 3i are equal, what are the values of a and 5? 


а-3,5--7 
а--3,5--7 


a=7,b=-3 
[2] a=—7,b=3 
a=—3,b=7 


Q3: What is (—7 — i) — (3 — 4i) + (2 — 7i m 
—2 — 12i 


—6+ 2i 


—12 + 10i 
ENT 121 ус iclaill eleill gui 
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( onjugate «Numbers: 


The two numbers a * b i and a — b i are called conjugate numbers. 


For example: 4 — 31 and 4 + 3i are two conjugate numbers. 


Find in the simplest form, the value of each of the following: 


4 -— 61 26 3-i 34 4i 

ө в | в 

21 3— 2i 2—1 5— 21 
Solution 


26 (3+ 2i) _ 78+521 _ 78+521 


Goa (a4 Oi те mm 


3-i (3-1) (2+1) _ 6+31-21+1_ 
2-1 (1-1) (QD — 4-1 i 


9 t+ 1 G44), (5+2) 15+ 6.0 _ 7+261_ 7 ‚26. 
5-21 (5-21) (54-20 6 | B 


n 29 29 "29! 
Example Ө | 


Find the values of x and v which satisf the equation: 


(2+1) (2-1) | 
—— = х +фіу | Ө "D 
3+41 421 yc сай! eleil дм 
Solution 
(24-0(2-1 441 _ 5 _ 5 (3-41) _ 15-201 _ 15-201 3 4, 
344i 3441 3441 (3441) 7(3-41) 9416 # 25 5 5 
Е. p D 
"х= г “у = 5 
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PRACTICE (3) 


О1: Expand and simplify (4 — i)(3 + 2i). 


Q2: Multiply (—3 + i) by (2 + 5i). 


—6 + 5i 
[5] —6 — 18i 


-1-13 
Я 6—81 
11—131 


Q3: Simplify (3 — 61)2(2 — i). 


—15i 

-35 3 

8—11 

[2] —90 — 45i 421 ус „сай eleill де 


-31-38 
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РКАСТІСЕ (4) 


01: Simplify =. 
(3-1) 

10” 
(3-1) 

(8) => 

3-1 

[2] 22 

Е 2-3 

3 


1829 
2: Pat = 
Өл корр 


-3-5 6 
27-54 
3+ 54i 
=9 7181 


; 3-6 
03: Simplify 1-4 s 


i : 
in the form a + bi. 


121 yc „Ісай eleill gui 
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Complex Numbers 


First Secondary 


(1) Simplify: 


(A) 16 ы (c) i (B) de 


(2) Simplify: 
(А) /вх/2  (B)3i C 2i) (с) «496-690 (07212631) 


(3) Find in the simplest form: 
(А) G +21) « Q—5i) Q6-4)-(09-20)0 (С) Q0«25)- (9-20) 


(4) Rewrite each of the following in the form a+bi 
(A) 2*3) -Q -2i) (B) (1+ 23 Q «35 4 i$ 


(5) Rewrite each of the following in the form a + b i 


2 4+1 2-31 (3+1)(3-1) 
a -ню u i t 


(6) Solve each of the following equations: 


(А) 3х2+12=0 (B)4y?+20=0 


(2 Electricity: find the total current intensi 1 1t passing through two 
resistances connected in parallel in a close i ent intensity in the first 


resistance is (4 - 21) ampere and in the second T 


GPS-AP 
321 ус сай! elaill бич 
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Determining the types of roots of a 
Lesson (3) quadratic equation 


Lesson objectives Related Links 
+ determine the type of the two roots of the quadratic 
equation 


Discriminant A = b? — 4 ac 


е MEN 


+ ve - ve Zero 
The equation has two|The equation has two | The equation has two equal 
different real roots complex roots real roots 


[mpi ө ] Investigate the kind of the roots of the equation. 


Фх2-2х-56-0 © х? -10х-25-0 
© 3х? + 10х-4 = 0 p PL 


Soluti 
b--2 с=5 


Ox*-2x+5=0 
ТА =? - 4ac = (-2)?-4x1x55-16 
-. The equation has two complex roots 


@x*-10x + 25= 0 а= 
ТА = b? - 4ас = (10)? — 4х1 x 25: 0) 
л The equation has two equal real roots,c 11211 eleill (ді 


bz —10 с=25 


@ 3x? + 10х—4 = 0 а-3 b = 10 с--4 
-"A-b^-4ac- (10)? — 4 x 3 x —4 = 148 
> The equation has two different real roots 


@x*+2x+2=0 a=1 b=2 ee? 
ТА = 2 - 4ас = (2)? -4х1х2=-4 
г. The equation has two complex roots 


First Term | Algebr 
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Example @ 


If the two roots of the equation: x? — kx +2k-— 4x +5 = 0 are equal. 


Find the real value of k and hence find the two roots. 


Solution 
x^— kx+2k-4x+5=0 | а=1 | b=-k-4 | c=2k+5 
ч The two roots of Фе equation are equal ~A=0 
v A= b?- 4ac = (—К- 4)? —4ж1х (2k+ 5) = 0 
^k + 8k + 16-8k-—20=0 sk D 
wk =4 „к= +4 = +2 
Ike? Псел 
“х2-Кх-2К-4х-45-0 “х 2-Кх4-2К-4х-455-20 
x? — (2)x+2(2)-4x4+5=0 (5х2-1(-2)х-42(-2)-4х-5-0 
их? = 6х+9 = 0 их" - 2х+1=0 
Дэнж Ax 1 


Let the two roots Г, апа М: 


Sum of roots = = ЕСО 


со Етее Теттп 


coeff of х? ШОН 27272 
Мо{е$: 
1. Additive inverse. уо уе АИ Ага 
2. Multiplicative inverse. (L, 5 ) 
3. Double (twice). (1,21) 
4. Three times the other. (L,3L) 
5. Exceeds the other by 3. (L, L+3) 
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Example Ө 


Find the sum and product of two roots: 
Ф2х2-3х-5-0 


Sum of roots = = -- Product of roots = - = 2 


ФЗх +5 = 4х 
3x*-4x+5=0 


Product of roots = - = = 


Sum of roots = -3-1 Product of roots = © = 217 
а 3 а 3 
Example Ө 


Find the value of В which make one of the two roots of the equation: 


x? + Bx — 50 = 0 twice the additive Naa root. 
—_ 


Let the two roots be: L and —2L 


Sum of roots = = = -Ё = —B + Sum of-roots (L & —2L) = —L 

m —p — —L 

B PRIN. OE T отус 212 
- Product of roots = “ай чилж 59 oc Predust of roots (L & —2L) = -2L 
2 —50 = —212 БЛ =25 

af = 25 „В = +25 = +5 
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Example Ө 


If (a — 2) x+ (a + 1) x = 6, then find the value of a in each of the following: 
i) The sum of its roots is 3. 


ii) The product of the two roots is — 6. 


Solution 
+ (а— 2)х +(a+1)x=6 2 (а= 2) 2+ (а+ 1) х-6=0 
i) The sum of its roots is 3. 
ч Sum of roots = ше. 
а (a — 2) 
2.3 (а— 2) = – (а + 1) МЗа-6--а-1 
~“3ata=—1+6 >.4а=5 sas? 


ii) The product of the two roots is — 6. 


-6 
> Product of roots = 5 = = 
а (а-2) 


RA (a—2)=1 ~a=14+2 „а= 3З 


Example Ө 


Find the satisfying condition which makés*om 
a x? + b x + с = 0 equal the additive ii 


1e roots of the equation: 


ce the other root. 


Let the two roots be: L and —2L 


* Sum of roots = = = —[, рр= : 


“ Product of roots = - = —2]12 е ос „сай eleill Guhi 


.£=-2(2) E. ABE TON s 
^ 5 ^ a сл 
лһас=—2Ь° лас+2Ь= The require condition 
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PRACTICE (1) 


01: Given that m is a real number, and the equation (4m + 8)x? — Amx + m = 0 docs not have real roots, 
find the interval which contains т. 


Q4: Given that the equation x? — (—2m + 28) x + m? = 0 has по real roots, find the interval that contains 
: а 12 
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Determining the type of roots of a 
1-3 


First? Multiple choice: 
(\) The two тоо оЁ the equation x^ - Ax + k -0 areequalif: аала 


(A)k=1 (B)k-4 (С)к-8 (0)к-16 


(2) The two roots of the equation x? — 2х + М = 0 are real different if: nonna 


(A)M=1 (B)M<1 (с) м>1 (о) м=4 


(3) The two roots of the equation L x? — 12x + 9 = 0 are complex and not real if : 


(A)L>4 (B)L<4 GIRT (B)r2i 


First Secondary 


Second: Answer the following questions: 
(4) Determine the number of roots and their types in the following quadratic equation: 


(A) 2-2x45-0 (B) 3x2+ 10x- 4-0 


(8) Find the solution of the following equa i ex numbers using the 


general formula. 


(A) 2-4х+5=0 
————— G p Sp fA PE 
(С) 32- 7x« 6-0 i21 oc (Dela cate бил 
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(6) Find the value of K in each of the following cases: 
(A) If the two roots of the equation x^ + 4х + К = 0 are real different. 


(7) If L and M are two rational numbers, then prove that the two roots of the equation: 


1,х?+ (1,— М) х — М = 0 are two rational numbers . 


Population of Egypt in 2013 is estimated by the relation: 
Z=n*+1.2n+91 where (n) is the number of years and (z) is the number of populations 
in millions. 
(A) boc 82111011) EDGE P——9———————"A"AA 
Estimatetkepopuilatomin 2023; ——0 „ышы ыытыы attt attt tients 
(с) Estimate the number of years at which the population will be 334 шоп. 
(D) Write a report showing the reasons for which the population is increasing and the 


way of its treatment. 


—6x-5inR 


(9) Discover the error: What is the number o 


Ahmed's answer 
b^-4ac—(-6) —4x2x5 
39-9 - 4. 


The discriminant is negative, then there is 


Karim's answer 


естіді p^ positive, then there are 


no real solutions two GPS SAPP erent solutions 


If the two roots of the equation x? + 2 (K - 1) x + (2K + 1) =0 are equal, then find the 


real values of K , апа the two roots. 
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Relation between the Two Roots of 


Lesson (4) the Second Degree Equation and the 


Coefficients of its Terms 


Lesson objectives Related Links 


+ Find the sum of the two roots of a given quadratic 


equation. 
+ Find the product of the two roots. 


+ Find a quadratic equation in terms of another quadratic 
equation 


х? - (sum о] roots) Х + product roots = 0 
Example Ө 


Form the quadratic equation whose roots are: 


-2 +2i —2—41 


(i) 2, —3 (ii) 6i , —6i (iii) ЕЕ ТЕ 
Solutio 
02-3 Tam 
* Sum of roots = —1 8 ЅИ ӘХ roots ЕО 
ч Product of roots = —6 -* Product of/roots = 36 
л The equation: x? + х – 6 = 0 ^ Dheeqüation: x? + 36 = 0 
(iii) “2421 —-2—-41 
1417 2-1 За бс ЗЭ Бан 8: 
-24-21  (-242i), (1-0 -2-4i | (-2-4i). (2+0 
1+1 — (1+0 (1—1) 2-1 (2-1) (24i) 
EQ асай а LM CT uini. imi Ric eL. МИДЫ" 
141 2 4+1 5 


> Sum of roots = 0 


ч Product of roots = 4 


л The equation: х? + 4 = 0 


= 
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x—7411x – 88 = 0 


х2 +7V11x — 88 = 0 


х2 7х — 88 = 0 
х?—7\11х +88 = 0 


—88x? — 7ү11х — 88 =0 


Q2: Find, in Из simplest form, the quadratic equation whose roots are m + Зп and m — 3n. 
x? – 2тх + n? — 91? = 0 
x? 2x + m? — 9n? = 0 
x? — 6nx + m? — 9п? = 0 
Я x? 2x4 m? +912 = 0 


x? —2mx + т? — Зи? =0 


Q3: What is the simplest form of the qu 


бх? + 29x —65=0 
6x? + 49x + 65=0 
2х2 - 3x — 65 20 


[n] 6x? 49x + 65 = 0 Боол uu а 
xo Х = 
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Example @ 


Procedure 
If a В are the roots of the equation x!-6x 410-0 — 
Form the equation whose roots are: Фа+ В = са 
(aja+2, B+2 (b) a? , В? E 
(1,1 (d € 8 @ap=-=10 
а 'В В ’а a? + В? = 6? — 2(10) 


Solution @ a? + [? — 16 
(а)а-2,8-2 


“ The sum of roots = (a -2) + (8 +2) =а+ В+4=6+4= 10 

> The product of roots = (a ++ 2 )(8 +2) = a p + 2a + 28 +4 
=ap+2(a+ В) +4=10+2х6+4 = 26 

л The equation is: x^ — 10x + 26 = 0 


(b) a? , В? 

+ The sum of roots = 02 + В? = 16 
> The product of roots = a? x В? = (a B)? = 10? = 100 
л The equation is: x^ — 16x + 100 = 0 


11 
(0296 
«Те sum of roots = 14. += 2+6 = 

a В а В 

i 1. i 
^ The product of roots шон ГЭВ”: 
г. The equation is: х? -ixtlc- 0 10х2 — 6х+1= 0 
CT 
: - sill алә аша 

' The sum of roots = = + =“ = uet 

в а а В 10 5 
> The product of roots =% х ‘= 1 
: The equation is: x? -Ëx + 1 = 0 x5 5х2 -8x+5=0 
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Example © 


If L & M are the roots of the equation a x+bx+b=0 


Prove that : + Z + 1 = 0 and form the equation whose roots are : , Z, 
Solution 
“L+M= “LM=? 
a a 
1 1 M+L $ = -b E b == . 1 2 = 
ылы тоша LM =(L+M)+(LM)=— PE 1 тте 
1, 1 M+L 
> The sum of roots = 7 + м p UY. = = 
а 
> The product of roots = Ti M ЕТШ? 
г. The equation is: x? + x + =u xb 
л The equation is: bx? +bx + a = 0 
If the ratio between the two roots of the equation: 
х? +ax+b=0 equals 2 : 3 prove that: 25497 бйз. 
so р 
Let the two roots be: 2 а & За | 
“ The sum of roots = Эс =—а ^Sum.ofroóts-2a-3a-5a 
„Ба=-а AE 
T а T 2 ET 
- The product of roots = "im b Ха) oc Product of roots Е2ахЗа=ба 
2 
Nr qe = сан 
ба! =b г. 6 ( 3 b 
2 
6х = .25b=6a° 
25 
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Procedure 
If L, M are the roots of equation: OLIM == 
a 
3 - 2 x— х? = 0 Form the equation whose Ө1М-2-2 
1 1 5 
Roots аге +, М +7 12 + М? = (—2)? — 2(-3) 


Solution OL + M2 = 10 | 

3-2х—х=0 => х+2х-3=0 
1 1 i-i 

" The sum of roots = (1, +=) + (м +2) = (1+ М) + (6+2) 


-aawe 


1 1 1 
: The product of roots = (L + =) (M +=) > 
=-3+1+1+—=-= 
= 3 
л The equation is: x? - 2х -i- 0 x3 
л The equation is: 3 x? -4x 4 = 0 


Example Ө 


If (1 i) is one of the roots of the сапа ИШ. + а = 0 where a є R* 
then find: (A) The other root 


Let the other root be: L 


> Sum of roots == = 2 +L=2 
»~L=2-(1+i=0-i -Thè Other root 2(1—i) > (A) 
** Product of roots = =a “(+i (01-1) =а 

^1+1=а за-2 ы... 
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PRACTICE (2) 


01: Given that L + 3 and М + 3 are the roots of the equation x? + 8х + 12 = 0, find, in its simplest form, 
the quadratic equation whose roots are L and М. 


x!4 17x 434-0 
[5] x? 14x 445-0 
х2 —17х+31 =0 
[n] x?-17x +19 =0 
х2 +17х+19=0 


Q2: Given that L and М are the roots of the equation х? — 2х + 5 = 0, find, in its simplest form, the 
quadratic equation whose roots are 1? and M?. 


х? +14х +25 =0 
х? +8х +25 = 0 
х?—6х 425-20 
[n] х?+6х+25=0 
[E] x?-6x+10=0 


Оз: Given that L апа М are the roots of the equati 4 nd, in its simplest form, the 


: : 1 1 
quadratic equation whose roots are B and — 


М? 
х?—15х+1=0 
144x? — 15х +1=0 
144х? + 15x +1=0 
[2] 144х?+5х+1=0 421 oc сай! eleill Guhi 


144x? — 15x 120 
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Q4: Given that L and M are the roots of the equation x? — 13x — 5 = 0, find, in its simplest form, the 
quadratic equation whose roots are L + 1 and M +1. 


x? —15x+9=0 
х^—11х+9=0 
х? +15х+9= 0 
х2— 15х+8 = 0 


х2 +11х+8= 0 


В 


05: If Г and М arc the roots of the equation x? + 20x + 15 = 0, what is the value of ut -? 


L 


Q6: Given that L and M are the roots of the equat X. — Ox = 0, find, in its simplest form, the 
quadratic equation whose roots are L 4- M and 


3x? 13x 41420 
3х2 + 6x 47-20 


2 d iu 5 e А 
[n] зх?+1зх+14=0 


3x—6x 47-0 
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Q7: If L and M are the roots of the equation x? — 19x + 9 = 0, find, in its simplest form, the quadratic 
equation whose roots are L — 2 and M — 2. 


х2-23х-25-0 
[5] х2-23х432-0 
х2-155-25-0 
[n] х?—15х+32=0 
х?+15х—25 =0 


Q8: Given that L and M are the roots of the equation x? + x — 2 = 0, find, in its simplest form, the 
quadratic equation whose roots are 12 + M and M? +L. 


х2-х—5=0 
х2 +4х—5 = 0 
x?—4x—5-0 
x?—4x 49-20 


x!tx—520 


Q9: Given that L and M are the roots of the equation 3x 0, find, in its simplest form, the 


: - L M 
quadratic equation whose roots are = and —. 


22012 
12x? — 32x 120 

x!432x—120 

12x? + 32x 41-20 

[>] x?-32x-1=0 Мац O£ сай! laill Gubi 


12x? -32Х-1-0 
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First: Complete each of the folowing: 

(1) if x = 3 is one of the roots of the equation х? + M x — 27 = 0, then М =... апа 
the other root is „u 

(2) If the product of the two roots of the equation : 2 3? +7х+3К = 0 equals the sum of 
the two roots of the equation: x? (К + 4) x = 0, then К =... 

(3) The quadratic equation which each of its two roots increases 1 than each of the two roots 
of the quadratic equation »°—3.x+2=Ois 0000. 

(4) The quadratic equation which each of its two roots decreases | than each of the two roots of 
the quadratic equation x? — 5 x + 6 = 015... 


Second: multiple choice 

(5) If one of the two roots of the equation x? - 3 x + с = 0 is twice the other, then c= „u 
(A) -4 -2 (€) 2 (074 

(6) If one of the two roots of the equation ах? — 3x+ 2 =0 is the multiplicative inverse of the 
oiher ШЕП ЕП „эчнесе ныны чыныны сыырын R R нра аннан 
(a) OF Р 00): 

(7) If one of the two roots of the equation is the additive inverse of the 
ОШег,Шеар-............. WM UO ш 
(А)-5 B)-3 

Third : Answer the following questions 


Find the sum and the product of the two "GS À В| е following equations: 
(A) 352-19х-14-0 А 4'x 35 =0 
321 ус а! ploill uhi 


(9) Find the value of a , then find the other root in each of the following equations: 
(a) If:x=-1 1$ one of the two roots of the equation x^ a | Lu 
Ji x= 2 is one of the two roots of the equation ал28 де» а= ИИ 
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Find the values of a and b if: 
(A) 2 and 5 аге the two roots of the equation x? +ах+Ъ=0 


-3 and 7 are the two roots of the equation ax? — bx- 20 =O ....................... 


(c) -land 3 are the two roots of the едиайопах”-х-0-0 а. 


(D) ,/3i and - /3i are the two roots of the equation X? + a X + b = 0. 


(1) Investigate the type of the two roots in each of the following equations, then find the 
solution set of each equation: 


(A) 2+2х—35—=0 (В) 22+3х+7=0 


Find the value of c, if the two roots of the equation 3x? — 5 x + c = 0 are equal, then find 
the two roots. 


(45) Find the value of K, if one a root of the equation x? + (К - 1) x - 3 = 01s the additive 
inverse to the other root. 


Find the value of K, if one root of the equation К & 4 = 0 is the multiplicative 
inverse to the other root. 


7) Form the quadratic equation whose two гоо 


(А)-2,4 (6) 5251 


——— I DC ADD ------ 
(D)1-3i, 1+3: (E) 3-2 /212 1 337/49 | 


Find the quadratic equation in which each of the two roots 1$ twice one of the roots of 
the equation 2x? — 8x + 5 = 0 
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Find the quadratic equation in which each of the two roots exceeds 1 than one of the two 
roots of the equation : x? - 7x 9 - 0 

Find the quadratic equation in which each of its two roots equals the square of the 
corresponding root of the equation : x? + 3x —5 = 0 

(1) If L and М are the two roots of the equation x? — 7 x + 3 = 0, then find the quadratic 


equation whose roots are: 


(А) 2L,2M (B)L+2.M+2 (с)2.2 (D)L+M,LM 


GPS-APP 
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Lesson (5) The sign of the function 


+ Investigate the sign of constant function. 


+ Investigate the sign of linear function. 


4+ Investigate the sign of quadratic function. 


The constant function F(x) =с where с # 0 


So, the sign f (x) is like the sign of c. for all x € R 
For example: 
(1) F(x) 2 7 г. f (x) is «уе огах € R 
(2) F(x) = —3 г. f(x) 15 -ve for all x Е В 
Second: The linear function F(x) =ax+b wherea+ 0 
-b —7 Opposite sign of a As sign of a Оэ 
Let a x + b = 0, then x = — 


a —h 


m 
Determine the sien the function: uli, 
© r A — 2x 


Ф Е(х) =2х-6 
Solution = 
Ф Ех) =2х-6 
Put: 2х -6=0 
“2x = б х= 3З 
A1 
----т-т-т-- зня 
3 2 
+ve ахє ]3, о[ + уе at x € |-с0,-1 
f(x) zero atx=3 f(x) zero at хэт 
1 
—ve ахЄ|-о,3| -ve аіхє]=, of 
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The quadratic function F(x) = ах-їБх-с 


—с0 Like the sign of a 


If: b^ -4ac»0 


0 
Opposite the sign of a 0 


(two different real roots) {a , B] 


Like the sign of a 


Seen ee ate @ has a sign as the 
coefficient of x cofficient of х! 


If: a >0 
Кх) >0 ух Л, 
fix) = О when х = L 


If: b? 4ас= 0 


Like the sign of à 


GPS-APP 


MNT V JY" 


Дх) 20 when х = L 


Like the sign of a 


(equal roots) {a} 
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If: b^ —4 ac «0 (no real roots) 
—со Like the sign of a со 


If: а>0 Н:а<0 
Ко) > ОуУхЕВ К) < ОбУхЕБВ 


Determine the sign the function: 


Ф Fx) =х + 2х—3 


Solution 


Put: x + 2х-3=0 


—900 +++++++++ 


уе atxER-—-[-3, 1] 


f(x) zero агх € C3, 11, ос, ааш plor subi 
—ve atx€]—-3,1[ 
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Solution 


Put: x? -3x+5=0 (two comples numbers) 


p dE EU Mad da diode ni via аади а ыр E 


f(x) is +ve  forevery xe В 


@ Е(х) = 4х2 – 12х +9 


Solution 
3 
Put: 4х2 — 12х+9=0 эх = 5 
—О +++++++++++++ ++++++++++++++ OO 
3 
2 


3 
+ve atxe к- (2) 


3 
zero atx= т 


Q1: In which of the following intervals is 


1-8, 8| 
|-со, oo[ GPS-APP 
1-558| 121 yc үс! eleill де 


[2] 1-8, 001 
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Q2: For which values of x is the function f(x) = 8x — 13 positive? 


Q3: Determine the sign of the function f(x) = (x — 8)(х — 7). 


The function is positive when x € R — [7,8], the function is negative when x € |7, 8|, and the 


function equals zero when x € {7,8}. 


The function is positive when x Е В — {7, 8}, the function is negative when x € [7,8], and the 
function equals zero when x € {7,8}. 


The function is positive when x € [7,8], the function is negative when x Е В — {7,8}, and the 


function equals zero when x € 17,8]. 


[>| The function is positive when x € 17,8|, the dm. when x € Е — [7,8], and the 


function equals zero when x € (7,8]. 


Q4: Determine the sign of the function f(x) = x? = 

The function is positive when x Е В - {8}, and the on equals zero when x Е {—8, 8}. 
[5] The function is positive for all x ER. 

The function is positive when x € R ЗЭ gand е firetion ефаа zero when x = —8. 
[>| The function is positive when x € R — {8}, and the function equals zero when x = 8. 


The function is positive when x € R — {—8, 8}, and the function equals zero when x Е {—8, 8}. 


гж yon www.Cryp2Day.com First Term | Algebra 


851551 әуел «Л, о ябор 


First Secondary Futures Language — Д 2021-2022 


Mathematical Department 
Q5: Determine the sign of the function f(x) = —x? — 2x — 7. 

The function is positive for all x € В — {0}, and the function equals zero when x = 0. 
The function is negative for all x € В — {0}, and the function equals zero when x = 0. 
The function is positive for all x ER. 


[2] The function is negative for all x € R. 


Q6: Determine the interval in which the function f(x) 2 —15 — 8x — x^ is NOT negative. 


R- [-5,—3] 
[55-3 
[3,5] 


[»] R — [3,5] 
R 


Q7: What are the values of x for which the functions f(x) = x — 5 and g(x) = x? + 2x — 48 are both 
positive? 


x»-8 
[5] х»6 
[c] х«-8 
[2] x«6 
x»5 


421 с Aclaill eleil gutai 
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First è complete each of the following: 

(1) The sign of the function f, where f(x) = — 5 18-22 5 in the interval ...... эг 
(2) The sign of the function f, where f(x) =x? +118 200. in the interval 0. 
(8) The sign of the function f, where f(x) = x? — 6 x + 9 is positive in the interval 
(4) The sign of the function f, where f(x) = x 2 is positive in the interval „1 
(8) The sign of the function f, where f(x) = 3 — x is negative in the interval... 
(6) The sign of the function f, where f(x) = - (x — 1) (x +2) is positive in the interval 


(7) The sign of the function f, where f(x) = x? + 4x — 5 is negative in the interval 


| | 221411 811111 И 
The figure opposite represents a first degree functioninx: | | | |[.|] | | | ZG | 


(A) The function is positive in the interval |... 


the function is negative in the interval 0. 


Se C -41- 
“КИРГ ГТ 
TiM: ae 


GPS-APP 
A21 ус с eleill де 
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(9) The figure opposite represents a second degree function in х: TT hp 
111114. 
ГА) E ое E a м 


ТОР 0 WHER ЖЕ à 
(с) ТО) OL ЕЙ Е uuu 


Second: answer the following questions: 


In exercises from (A) to (N), determine the sign of each of the following functions: 


(А) ТУШУУ fQ)-2X O O 


(C)f£59-2-3x .— (0) х) 2044 o 
(E)tp)-3-2x 222223 CF) = ы 
ОСА 20000 22444444 (н) х) -52-4 _ oe 
CD) = o (37109 -(х-2)(х43) 22 
(К) = 2x3 O (0) fwr- 
(М) {(ху=2—8х+16. — (М789--452410х-25 2.44 
(1) Graph the curve of the function f(x) = x? — D ui 3,4 ], hence determine the 


sign of f(x). 


2) Graph the curve of the function f(x) = rval [- 3, 5], hence 


determine the sign of f(x). 


421 yc са eleil gulai 
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Lesson (6) Quadratic Inequalities in one variable 
Lesson objectives Related Links 
+ Solve the quadratic inequality in one variable. 


Solving the quadratic inequality in one variable 


Example ® 


Solve the inequality: х2 — 5x — 6^0 


Solution 
vx^— 5x— 650 
Put: x? — 5x — 6 = 0 х = 6 ог х = —1 
“= КО ——— О со 
-1 6 


” “ч 
PME 7175.7 
г 


^ The S.S, 2 В — [—1,6] Or 


Example Ө 


Solve the inequality: x? + 2х — 8 > 0 
Solution 


"x^4-2x—820 
121 yc И дай uli 
х = or 


Put: х2 -2x - 820 x = —4 


—4 3 


^ The S.S. = К] —4,53[ or TheS.S.=]—o , —4] U [3 , of 
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Example Ө 


Solve the inequality: x? — x 12 < 0 


Solution 
oa? 1160 
Put: x? – х – 12 = 0 x= 4 or x=-3 
-00 өөхөө RE ОЛ оо 
=; 4 


хТїе8.-1-3,4| 


Solve the inequality: х — 6х < —9 

Solution 
x? – 6x < -9 nx? — 6х+9 < 0 
Put: x? —6x+9=0 y eg 


— 00 шуаллаааахххаад ++++++++++++++ © 


3 


г. Тре S.S. = Ø 


Example Ө 


Solve the inequality: x? + 8x > —1 


v X? + 8х > —16 ~ х2+8х+ 16 > 0 


432 = a 
Put: x^ + 8х + 16 = 0 хе ДЕ САЛАН loill itai 


—00 а ++++++++++++++ © 
-4 


^ The S.S. = R — (-4] 
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Q2: Solve x? - x — 6 <0. 


[-2.3] 


Ё-1-2,3| 
£-[-2;3] 
[5] t-2.3 
|-2,31 


03: Solve 5(х — 1) — x(7 — x) < x? graphically. 


1-2.5, со| 

10,2.5| 

[—2.5, со] 

[5 ] 1—,2.5] 421 сус „саш eleill (шї 


[—2.5,0[ 
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04: Solve x? — x — 6 > 0 graphically. 


[-2,3] 
[5) {—2,3} 
8-1-23 
[5] 1-2,31 
8:1:23) 


Q5: Solve —x* + 9 > 0 graphically. 


в 33 


Q6: Solve (2 — 3x) — (x — 1) > —4— (x — 2)? оха УЬ 
|-%.4- УЗ]ө 4+ 5. | 

]—%,4— №5] [44 V5, e| e 
]-5.4- Vs|u |4+ V5, oof 
5) ai 


|+ + УЗ, со| хоз yc , lclàill eleill gubi 


2024 
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07: Solve 2x? < 3x + 5 graphically. 


Q8: Solve (2 — x)(x — 1) > 2 — (x — 1)? graphically. 


13, col 
[В) о 


1-3] 
[2] 13. 
|-co,3] 


Q9: Find all solutions to the inequality x i answer as an interval. 


[--E EE] 
[5] Hiti 
R —J-11,11[ 


[>| Ø 421 ос Аа eleill (ії 


R — [- 11,11] 
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(1) <9 


(4) 2+5<1 

(5) с-2)(х-5) «0 
(б)х(х-2)-3«0 
(7) «-2* «-5 
(8) 5- 2x «x 

(9) 226x-9 


00) 32 < Их+4 


07 2-4x«420 
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First 2 choose the correct answer from the given answers: 


m The solution set of the equation x? - 6 x+ 9-0 in Ris: 5 4-4 


(А) 1-3) {3} (с) (-3,3) (D) ф 


(2) The solution set of the equation x! * 4 = Ọ iS | а 
(А) (2) {2} (©) {2,2} (D) {-21,21} 

(3) The simplest form of the expression (1-1) 48: ии 
(A) -4 4 (С) -4i (р) 4i 

(4) If the two roots of the equation X — Ах + К = 0 are real and different , then: |... 
(Ак>4 В к<4 (C)K-4 (DK24 

(5) If the two roots of the equation x? — 12x + М = 0 are equal, then М equals: 0. 
(А) -36 -6 (C)6 (D) 36 

(6) The quadratic equation whose roots аге 2 — 31 and 2 + 31i$: hh hh hh ll 
(А) 2+4х+13=0 (В) 2—4х+13=0 (©) ?+4х—13=0 (D) -4x-13-0 


(7) НЕ: [- 2, 4] — R where f(x) = 2 – x, then the sign of the function f is negative in 


the interval: 


(А) [-2 , 21 (B) [- 2 ,2] p^ «X (D) 12 , 4] 


If one of the two roots of the equation x? — |! X — 0 is the additive inverse of 
the other, then M equals: 
(D)3 


(A) -3 -2 

(9) If one of the two roots of the equation 1e multiplicative inverse of 
(A) -7 4 (с) (D) 7 

The solution set of the inequality x? + x — 2 2/ 018: 


the other, then К equals: 
(A)}2,1 (в)г2, 5236 es 3 ^P! (D) g. 2, i1 
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Second : the figure opposite represents the graph of 
a quadratic function 
(1) Complete each of the following : 
The range of the function f is ee 
The maximum value of the function f equals 
Type of the two roots is 
(D) The solution set of the equation f(x) = 0 is 
(E) f(x) > 0 when x € 
(F) f < when... tts 


(с) IG DFW РИИ 


Third: Answer the following questions 
3) Determine the type of roots of each of the following equations, then find the solution set 
of each equation . 


(A) 2—2х—0 (B) (х—-1?—4 (С)52-6х-9-0 


Use the general formula to solve the fo i oximating the result to the 
nearest hundredth. 


(A) 2+4х+2—=0 ЭР: 


(45) Find the solution set of the followingsequations imithe set\of complex numbers . 
(A) 2+9=0 (В) 2+2х+2=0 (С) 2+4х+5=0 
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Find the values of a and b in each of the following : 
(A)(7-3)-Q* i -a*bi (B) 2-5) +1) =а+Ъі 
(c) 10 =а+ь: (D) -$-51.-a.bi 

2+1 1-1 

2) Find the value of M in each of the following : 


(A) If the two roots of the equation 2x? + M x+ 18 = 0 аге col АЕС ЧО< 
If one of the two roots of ће equation x? - 3 х + М = 0 is twice the other root 


Investigate the sign of the function f in each of the following : 
(A) f(x) 232 -2x-8 f(x) 2 4 3x - x? 


Find the solution set of each of the following inequalities : 
(А) 2 -x-12» 0 (B) 2 —7x«10 «0 


GPS-APP 
A21 ус с eleill де 


First Term | Algebra 
www.Cryp2Day.com | Algebra 


ngua 
үг Ye © 


оо Juju z ое “іе hasl 
App Store @ P> Google Play 


А 
e C 
$ % 
: Å 5 
LL. 2 = vi 
09%: Ш gf 519) Ш «до (сс cái Joa 


| | SMALL S 
First Seconda = 


421 үс сай! oleill дш 


Student Name: 


Mathematical Department 


Futures Language Schools 
Mathematical Department 


First Secondary 


GPS-APP 
A21 ус „сай eleill (даа? 


асЦцЫН äjah СИ, 3о (Giai 


App Store QV Google Play 
0944 gf 54921. «цо ale ЫЫ Јоз 
www.cryp2day.com = асы брайа СИ, Aio 2àgo 


mI c. 


First Term | Geometry 


First Secondary Futures Language Schools X 2021-2022 


Mathematical Department 


Lesson (1) Similarity of Polygons 


+ Identify the concept of similarity. 
+ Classify Similarity of polygons. 
+ Identify drawing Scale. 


+ Identify Golden rectangle and golden ratio. 


Two polygons P1& P2 (same number of sides) are said to be similar if: 


1) The corresponding angles are equal in measure. 


2) The corresponding sides are proportional. 


1) Any two congruent polygons are similar. 


2) Any two regular polygons (same number e similar. 


[Any two squares are similar — any two едийайга! triangles are similar] 


If polygon ABCD ~ polygon XYZL then; 
OQDLAH=LX,ZBEzLY,2C3ea46 „Вай gubi PEN 


АВ _ ВС CD _ DA эгээ к в 
— = — = — = — = К (similarity ratio), К + 0 
XY Үй ZL LX 


The scale factor of similarity of polygon ABCD 
to polygon XYZL equals k, and scale factor of 


similarity of polygon XYZL to polygon ABCD equals - 
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Example ® 


The two polygons ABCD & XYZL are similar find the missing elements? 


Solution 
ч polygon ABCD ~ polygon XYZL 
юш (/ A)=m (Z Х)= 65° 


‚ АВ BC CD DA ‚ АВ 30 CD 20 

“ХҮ. Үд... 1X 3 YZ 8 4 

АВ =15сш à YZ = 6 cm & CD = 40 cm 
In the figure opposite: 


polygon ABCD ~ polygon EFGH. 
Ф Find the scale factor of similarity 
of polygon ABCD to polygon EFGH. 
© Find the values of x and y. 


Solu 
polygon ABCD ~ polygon EFGH 


GPS-APP 

/. The scale factor o similarity = тезше дейш! eleill (шыі 

‚ АВ BC CD DA (у +2) 15 12 
EF FG СН НЕ зт 
х= 10 cm 

“y+t2=9 Ay етой 
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Example Ө 


In the opposite figure: 
m(ZA)=m(ZD), m(Z B) = m (Z B) 
АВ = 20 cm, ВС = 15 cm and РЕ = 6 cm 
Ф Prove that A АВС ~ ADEO 

© Find the length of EO 


Solution 
In A ABC & A DEO: 
~m(ZA)=m(ZD) &m(ZB)=m(ZE) «mí(zC)zm(z9O) 
- A ABC ~ A DEO Oe pe. cs 
DE EO OD 
20 _ 15 | 
‘в ^ EO г. EO = 4.5 cm 


perimeter of M1 


perima “ини ratio (scale factor) 


If polygon M1 ~ polygon M2, then 


Example Ө 


In the figure opposite: 
А ABC ~ A DFF, DE = 8 cm, EF = 9c 


АВ _ ВС СА _ Perimeter of A ABC 


ТА ABC ~ A DEF шээг 
РЕ ЕЕ ЕР Perimeter of A DEF 
‚АВ _ ВС CA _ 81 
Св 9 10 27 
5 AB = 24 ст | BC =27ст & СА = 30 ст 
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Similarity ratio of two polygons 


Let К be the similarity ratio of polygon М, to polygon М» 

I К > 1 then polygon M; is an enlargement of polygon M5 

О<К<1 then polygon М, is a shrinking of polygon М» 
К-1 then polygon М, is congruent to polygon М» 


In general: you can use the similarity ratio in calculation of the dimensions of 
similar figures. 


Example Ө 


ABCD is a rectangle in which AB = 5 cm and BC = 8 cm. Find the 
dimensions of another rectangle similar to it, if: 


© Scale factor = 1.4 (2) Scale factor = 0.6 
Solution 
Let the rectangle XYZL ~ the rectangle ABCD 


XY YZ ZL XL 
SO = — = — = — = scale factor 
AB BC CD AD 


Ф If the scale factor = 1.4 


л XY=7cm & 


@ If the scale factor = 0.6 


& ХУ =Э cm & YZ = 4.5 СШ [Shrinking | 
фе ус, Ісай aleill Sula 
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PRACTICE 


Q1: A polygon has sides 2, 4, 3, 8, and 4. A second similar polygon has perimeter 31.5. What аге its sides? 
1.3 cm, 2.7 cm, 2 cm, 5.3 cm, 2.7 cm 
3.5 cm, 5.5 cm, 4.5 cm, 9.5 cm, 5.5 cm 
4 cm, 5 cm, 4.5 cm, 13 cm, 5 cm 


[2] 3 cm, 6 cm, 4.5 cm, 12 cm, 6 cm 


Q2: If ABCDE ~ PQRST, find the scale factor of ABCDE to PORST зас the perimeter of в 


The scale factor is ; ‚апа the perimeter is 78. 


[5] The scale factor is = ‚апа the perimeter is 117. 


The scale factor is 2 ‚апа the perimeter is 64. 4 


[»] The scale factor is M 


$57, and the perimeter is 60.7. 


The scale factor is 3 and the perimeter is 117. 


BG  . 
Q3: If BGCD ~ LYNZ, then — сре NZ 


[a] BG [5] zv ele 


Q4: A rectangle that is 15 by 10 is similar to a second rectangle withrperimeter 40. Find the length and the 


area of the second rectangle. 
A421 ус, сей! eleil gula 
length = 15,area = 150 


[5] length = 12,area = 96 


length = 8,area = 96 
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Q5: Given that ABCD ~ ДУХЕ, find mZXLZ and the length of CD. 


— 246.2 
х -< cm 
mZXLZ = 105°,CD = 1231ст D 


L 
Е 
7 
[5] mZXLZ = 61°, CD = 123.1 ст 
mZXLZ = 61°, CD = 7.5 ст " A 


- 75 cm — 


[>| mZXLZ = 109°, CD = 7.5 ст 


06: Which of the following statements correctly defines similarity for polygons? 


Two polygons are said to be similar if their corresponding sides are equal. 


[5] Two polygons are said to be similar if their corresponding angles are complementary and their 


corresponding sides are equal. 
Two polygons are said to be similar if their corresponding sides are congruent. 
Я Two polygons are said to be similar if their corresponding angles are equal. 


Two polygons are said to be similar if their corresponding angles are congruent and their 


corresponding sides are in proportion. 


97: ABCD ~ ZYXL and the perimeter of ABCD = 
ZYXL to ABCD and the perimeter of ZYXL. 


scale factor= 5, perimeter of ZYXL = 88.5 ст 
Я scale factor = 4 perimeter of ZYXL — 708 cm 
scale factor — 5 perimeter of ZYXL —381 à& „1С 


Я scale factor = 1, perimeter of ZYXL = 44.25cm 


scale factor = 2, perimeter of ZY XL = 354 cm 
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Similarity of Polygons 


(1) Show which of the following pairs of polygons are similar, write the similar polygons 
in order of their corresponding vertices and determine the scale factor of similarity (side 


lengths are estimated in centimetres). 


(a) L * 5 


T JTE d 
B 


(З) Polygon ABCD ~ polygon XYZL, If AB = 32cm, BC = 40 cm, ХУ = З - 1 and 


YZ = 3m + 1, Find the numerical value of m. tt 


(4) The dimensions of a rectangle are 10cm and 6cm. Find the perimeter and the area of 
another rectangle similar to it if: 
(А) Scale factor equals 3. Scale factor equals 0,4 
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Lesson (2) Similarity of Triangles 
+ Classify Cases of similarity of triangles. 


+ Identify the properties of the perpendicular drawn from the 


vertex of the right angle to the hypotenuse of the right 


angled triangle. 


First case: 


Two triangles are similar if the measures of the corresponding angles of two 
triangles are equal. $ 

If m (Z A) = m (4 X) | 
m (Z B) 2 m (Z Y) 
m (Z E) = m (4 Z) 

^ А АВС ~ AXYZ 


Special cases: 


1) Any two congruent triangles are similar), 
2) Any two isosceles triangles are similar italie Measure of one the base angles in 


one of them is equal to the measure of the @5@апг1е of other. 
3) Two right angle triangles are similar if one of the acute angles in one is equal 
to the measure of a cote angle of other. 


The Second Case: 
Two triangles are similar if the ша ОР А ingle of a triangle equals the 
measure of an angle of another triangle andthe еа н sides enclosing by 


these two angles are proportional. 
If (4 А) = тю (4 Х) 


АВ _ АС 


Апа — = 
XY XZ 


А АВС ~ A XYZ 
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Two triangles are similar if the corresponding sides of two triangles are 


proportional. 


DE EF DF 
. A ABC ~ A DEF 


Example ® 


In the opposite figure: 
AD // CB Prove that: 
(1) A AED - A BEC 
(2) AE. EC Z DE. EB 


In A AED and A BEC: 
“ AD // CB 
„AE Ер _ AD 
"BE ЕС BC 


Solution 
- A AED ~ A BEC — (1) 
. AE. EC =DE. EB — (2) 


Example @ | 


In the opposite figure: 
ABC 18 a triangle in which: 


ED // CB, AE = 14 сш, ED = 12 cm, 


BD = 4 cm and BC = 15 cm 


Find the length of each of AC, AD a 


In A ABC and A ADE: 
> BC// DE 
‚ АВ _ ВС AC 


“Ар DE АЕ 


SAC = 17.5 cm 


Solutob c APP 
- A ABC ~ A ADE 
_AD+4 _ 15 _ АС 
' AD 12 14 

‚ АР+4 _ 15 5 


ay 


' AD 12 4 
25 AD- 4 AD + 16 2 AD = 16cm 
г. АВ = 16+4=20 ст 
эж ym К арашан First Term | Geometry 
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Example Ө 


In the opposite figure: 

BC = 20 cm and CY = 6.4 cm 

In A ABC, draw XY // BC 

If YX = 12 cm, then find the length of AC 


Solution 
> XY // BC > AABC~AAXY 
‚ АВ _ ВС AC ‚ АВ 20 _ АУ+ 6.4 
“АХ ХҮ AY "AX 12 AY 
хаг 25 AY 23 AY 4192 
AY 12 3 
Л AY = 19.2 cm - AY = 9.6 ст >. АС = 9.6 + 6.4 = 16cm 
Example Ө 
In the opposite figure: 


ABC is a triangle in which: 

AC = 6 cm, AD = 4 cm and BD = 5 cm 

(1) Prove that A ACD ~ A ABC 

(2) АС іѕа tangent to the circumcircle of 
Solutio 

In A ACD and A ABC: 


2024 


" Z Ais a common angle 


АС 6 2? AD 
—=-=- and —=-=- 

ав 9 з ACGPS-APP 

‚ АС _ AD | lait alaili гацаа 
` АВ AC Mu orae pos аж 
A ACD ~ A ABC — (1) 


та (Z ACD) = m (4 ABC) 


-. AC is a tangent to the circumcircle of ABCD — (2) 
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Example Ө 


In the opposite figure: 
AB = 6 cm, BC = 12cm, CA = 8 cm 
OC = З cm, DB = 4.5 cm, OD = б cm. 


Prove that: 
(1) A ABC ~ A DBO. 
(2) A EOC is isosceles. 
In A ABC and A DBO: 
AB Е 6 Ш 4 
DB 45 3 
BC _ 12 Ш 4 
BO 9 3 
АС Е 8 Ш 4 
0 6 3 
АВ ВС АС 


*DB во DO 3 


хААВС-АРВО 


2 m (Z ВСА)-ш(2 BOD) 
* m (4 BOD) = m (4 EOC) 
„ш (4 ВСА) = m (4 ЕОС) 
-. A EOC is isosceles 
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Solution 
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Corollary 


A DAB ~ A ACB ~ ADCA 
Deduce the Euclid's 
(1) (AB) BD. BC 


(3) (AD? =BD.CD 


А ОАВ ~ Д АСВ 


‚РА АВ DB 
“АС CB АВ 


A DCA ~ A ACB 


„DC _ CA _ DB 
“AC CB АВ 
>“ ADAB ~ А РСА 
‚РА АВ _ DB 


"DC CA DA 


"ADAB-A ACB 


‚ РА АВ DB 
“АС CB АВ 


(Why?) 
theorem: 


(2) (АС)? =CD.BC 


АВ x АС 
ВС 


Proof 


(4) AD= 


(AB) =BD.CB © 


“(ACY =DC.CB © 


. (AD) = BD 


BC 
GPS-APP 
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AH and BC are two intersecting chords at D in a circle, where D is the 
midpoint of BC. Prove that: (BD)? = AD x DH 


Solution 
In A ABC: 
>т (4 В) = 90° 
г AC = J (AB)? + (BC)? = V402 + 302 = 50 ст 


- BD L AC 
АВ x BC _ 40 x 30 _ 


= BD= АС =й 24 ст 

ВН 5 24 
*3SBHe5EHD шоо “each part = = = 3 ст 
Ци 0233-1301 & 5НОэ-3х3-9Эт 


Example @ 


If AB = 6 cm and BC = 9 cm. in A ABC let point D be the midpoint of AB 


and Н є BC such that ВН = 2 cm. 
Prove that: (1) A DBH - A CBA _ (2) ADHC is a cyclic quadrilateral 


In A DBH and A CBA: 
BD 3.1 — BH 2.1 
BC 9 3 BA 6 3 
BD BH 
57 14 72 Bis common angi PS- 
- A DBH ~ A CBA мора 


хш(2 BDH) = m (4 ВСА) 
: ADHC is a cyclic quadrilateral —› (2) 
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A ABC inscribed in circle, BD is a tangent to the circle at B cut AC at D. 
Show that: (1) A DBA ~ A DCB (2) (DB) = (DA) (DC) 

Solution 
In A DBA and A DCB: 


7 BD is a tangent to the circle at B 


~m(ZDAB)=m(ZDBC) (ор BC) 
(the measure of the inscribed angle = the measure of the tangency angle) 
"ZDisa common angle 

2 т (2 DBA ) = m (4 DCB) 2 А DBA ~ A DCB — (1) 


‚ ОВ BA _ DA 


АСЕ c7 ps ~ (DB)? = (DA) (DC) — (2) 


In the opposite figure: 
ABCD is a parallelogram. 
Prove that: A СОН ~ A OBC 


Solu 


` ABCD is a parallelogram GPS-APP 

- ОА // CD 321 ус „САШ eleil uhi 

" A CDH ~ A OAH = Y 

- AH // BC 

л A OBC ~ A OAH -- @ 

From © & ©: . A CDH ~ A OBC [Discus another solution?!] 
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PRACTICE 


е са! Department 


О1: Given that DE = 74m, ЕВ = 32m, 


and EA = 48 m, find the length of CA 


Q2: In the given figure, DE and BC are parallel. Use similarity to work out the value of x. 


ё 
I 
w ое 


м 
I 


ы 
I 
ON 


ё 
I 
Un 


ЕТЕ ЕЕЕ 


Q3: Given that ДАВС and ADER саг, іта 2111 ди! 


find the length DH. 3 х 
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Q4: If /AABC — /AADE,cvaluate x. 


i—— — (x + 17) cm ————3À 


A 


2021-2022 


— (2x — 4) cm — 


B 


Q6: Find the value of x rounded to the nea: 


<— 10cm —»« 
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Q7:: Given that ED = 10cm, AE = 8 cm, EC = 20cm, and BD = 15cm, find the length of BC. 


Q9: If ДАВР ~ /\ACB, find mzDBC and 


71°,23.4cm 
[в] 32,19 cm 
39°,23.4 ст 
(р 39°,15 ст 
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Similarity Of Triangles 


m State which of the following cases, the two triangles are similar. In case of similarity, 


state why they are similar? 


121 рус , lclàill eleill gubi 
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(3) In the figure opposite: ABC is a right angled triangle, AE 1 BC A 


First: complete: AABC ~ А... de A А + 
Second: If x, у, z, n and n are the lengths of the straight 
segments in centimetres, then complete the following C D E 
X —Má—— 

Е : 

х х ! т х | -- 
(A) = E B) | Mire 4 Ширэн шяний 

=== х (Е) mnm х Zz х y 


(4) АВ and DC are two chords in a circle, AB N DC = {Е}, where E lies outside the 
circle, AB = 4cm, DC = 7cm and BE = 6cm. prove that AADE ~ ACBE, then find the 
length of CE 


(5) ABC, and DEF are two similar triangles, АХ 1 BC to intersect it at X, ‘py l EF 
and intersects it at Y. Prove that BX x YF = CX x YE 


(6) In A ABC, АС > AB, МЕ AC where is 


Prove that (AB = AM x AC. 
(7) ABC is a right angled triangle at А BC toj atD if 22-1 
ght ang gle at A, о; ife =i 


AD = 6/72 cm. Find the length of Вр, A 


| ill il.àubi 
In the figure opposite: ABC is a right Wie heey eatA,; | A 
AD L ВС, DE L АВ, DF L AC. Prove that: E 
(A) AADE ~ ACDF 


Area of rectangle AEDF = { AE x EB x AF x FC С D B 
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(9) In the figure opposite: ABC is an obtuse angled triangle at A, 2 
АВ = АС. AD L AB and intersects BC at D. 
Prove that: 2(АВ)? = BE x BC 
С О В 


The two sets А апа В represent the side lengths of different triangles in centimetres. In 


front of each triangle from set A Write the triangle similar to it from set B 


Set (A) Set (B) 


A 
B 
C 
D 
E 
E 
G 


(1) In the figure opposite: A B C isa triangle дай ГАВ. — 6cm , 
BC = 9cm and АС = 7,5cm. ” “ч 


D is a point outside the triangle АВС 
where D B = 4cm and DE = 5cm. Pro 


(A) ДАВС ~ ADBA 


ВА bisects / DBC 
A21 yc сэс!!! eleil gui 


(42) In the figure opposite , Complete: 


а, 
02/3 cm С 
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(3) In the figure opposite: AABC ~ AXYZ, , 


E is the mid point of ВС, M is the mid point of YZ, ^ 
CD L AB and ZL L XY. prove that: L D 
C 
(A) AAEC ~ AXMZ 2 
М В 
в) CD АЕ Y 
ZL ХМ 
ABC and XYZ are two similar triangles, where, AB > AC, ХУ > ХИ. 
E and L are the mid point of BC and YZ respectively. AF 1. BC and XM 1 YZ 
Prove that ^ AEF ^ ^ XLM 
(15) ABC is a triangle, D € BC where (AD? = BD x DC , BA x AD = BD x AC. Prove 
that: 
(А) A ABD ~ А CAD (B) Ар 1 BC (€) m (Z BAC) = 90° 


First Term | Geometr 
www.Cryp2Day.com | y 
851551 әуел «Л, 3o ябор 


Futures Language Schools 2021-2022 


Mathematical Department 


First Secondary 


[Lesson (3) } The Relation Between the Areas of 
Lesson (3) two Similar Polygons 


+ Determine the relation between the perimeters of two 


similar polygons and similarity ratio (scale factor). 


™ Recognize the relation between areas of two similar 


polygons and similarity ratio. 


Ө The ratio between the areas of two similar triangles equals the square of the 
ratio between the lengths of any two corresponding sides of the two triangles. 


If A ABC ~ A DEF =— 0220 = (22). 2 ey 2 28) 


Ө The ratio between the areas of two similar polygons equals the square of the 
ratio between the lengths of any two corresponding of the two polygons. 


A (Ру) 


If P, (ABCDE) ~ Р, (XYZLO) — 


В сар 2 =i = 
А к= YZ = YZ Бин ..... 


The ratio between the petimeterMor two similar polygons is equal to 


the ratio between any two corresponding sides of the two polygons. 


Example Ө 


А АВС ~ A DEF & S.A. of (A АВО):=9 SJALof (DEF) & ВЕ = 5 cm. find AB 


Solution 
тэ _S.A.of (A ABC) _ en 
`` S.A.of(ADEF) ХЕ 
2 
: - : ийг 2 (АВ)? = 225 ВЕ 


First Term metr 
www.Cryp2Day.com кө | Geomet y 
851551 639 «Л, о ябор 


First Secondary Futuros Language Schoots А | 2021-2022 


Mathematical Department 
Example @ 
_ 9 


А XYZ in which ^ = 2 the circle passing through the vertices of this A is 


327 
— А (А XYZ) _ 32 
drawn. The tangent at X is drawn to cut YZ at Е. prove that: | ) = 32 


А (Д ХҮЕ) 81 


Solution 


In A EXY and A EZX: 


* EX is a tangent to the circle at X 


«m (4 ЕҮХ ) = m (4 EXZ) (on XZ) 
(the measure of the inscribed angle = the measure of the tangency angle) 
" Z Eis а common angle 
«m(Z EXY )2 m (4 EZX) 
^ A EXY ~ А EZX 

А (А ЕХУ) _ ЫН Е (5) Е 
САТА EZO ЧЮ. Ww o 

А (А XYZ) 81-49 32 
ТА (А EZX 49 49 
А (А ХҮЙ) 32 

ТА (А ХҮЕ) 81 


GPS-APP 
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Example Ө 


In the opposite figure: 

AB and CD are two non-interesting 
chords in a circle. 

If AB n CD = {Е} and AC =3 BD. 


‚ area of the quadrilateral ABDC 


tni area of triangle EAC 
Solution 
" АСЕЗВО 
АС 3 
DB 1 


> ABDC is a cyclic quadrilateral 
« т (4 EAC )= m (2 EDB) 
- m (2 ECA ) =m (2 EBD) 
> Z Eis common angle » — 


2 А EAC ~ A EDB 
А (А EAC) | e B e Е 


"A(AEDB) \DB 1 
А (quad. ABDC) 9-1 8 
"Аа в 1 1  GPS-APP 
32) yc сай! eleill gubi 
area of the quadrilateral ABDC _ 8 
3 area of triangle EAC -9 
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Example 9 


© The ratio between the lengths of two corresponding sides of two similar 
polygon is 1 : 2 what is the ratio between there areas and what is the ratio 
between their perimeters. 


Solution 
918, Ly ээ 1 L Ал — (2) — 1 * Pa = la = 1 
L2 2 "iac Ne Pa 15 2 


@ The ratio between the areas of two similar polygon is 4 : 9 what is the 
ratio between their corresponding sides, what is the ratio between their 
perimeters. 


Solution 
vw Ат = 4 ° Ly = 4 == 2 d Pa = Ly = 2 
As 9 "lis 9 3 Р» L 3 


G The ratio between the perimeters of two similar polygons is 3 : 4 if the 
area of first polygon is 45 cm’, Find area of the second polygon. 


Solution 


Р. 3 A 215. 9 2 
е — =- n = (=) = — ` je P, = 80 ст 
P> 4 A> 4 16 


@ The ratio is between the lengths 
polygons is 2 : 3, if the sum of area 


о б, 2 sides of two similar 
ygons equals 143 cm’, 
Find the area of each. - 


“ie 3 хаз o4 АШ ill lhi 
Ay : A> : sum 
4 9 13 
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О1: Given the following figure, 


find the area of a similar polygon 


A'B'C'D' in which A'B' = 6. 


Q2: Given the figure shown, 
determine the area of a 
similar polygon, А’В’С” 
„in which A'B’ = 3. 


2021-2022 
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мате Mica Der ттеп! 
Q3: Given the graph, determine 


the area of similar polygon 


A'B'C'D' in which B'C' — 6. 


Q4: Rectangle QRST is similar to rectangle JKLM with their sides having a ratio of 8 : 9. If the 
dimensions of each rectangle are doubled, find the ratio of the areas of the larger rectangles. 


05: Two similar polygons have areas of 20 in^ апа“ 
second. 


[4] 1:5 


1: хоз рус , lcláill eleill gui 


actor of the first polygon to the 
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Q6: Two corresponding sides of two similar polygons have lengths of 54 and 57 centimetres. Given that the 
arca of the smaller polygon is 324 cm?, determine the area of the bigger polygon. 


Q7: ABCD is a square where AB, BC, CD,and DA are divided by the points X, Y, Z „and L, respectively, 
by the ratio of 4 : 1. Find the ratio of the area of XYZL to that of ABCD. 


area of XYZ 
s nin: arca of ABC ` 


: If AABC ~ ДХУР and АВ = ЭХУ, find 


Ёл “| 5 MNS ols 


09: Using the figure below, find the ratio between 
triangle ABC in its simplest form. 


уй ос сй ploill gui € ies 


— 12th —* 
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010: Triangle ABC is right angled at A, where АВ = 20 and AC = 21.Suppose L, M, and М are similar 
polygons on corresponding sides AB, BC, and AC. If the area of L is 145, what are the arcas of M and N 
to the nearest hundredth? 


area of М = 159.86,area of N = 304.86 


[5] area of М = 304.86,area of N = 159.86 
area of M = 210.25,area of N — 152.25 


[»] arca of М = 17.46, area of М = 12.64 


Q10: Rectangle QRST is similar to rectangle JKLM with their sides having a ratio of 5 : 3.If the 
dimensions of each rectangle are tripled, find the ratio of the areas of the larger rectangles. 


Q11: Rectangle QRST is similar to rectangle JKLM ee sides having a ratio of 9 : 5. If the 


dimensions of each rectangle are tripled, find th of the larger rectangles. 


012: Rectangle QRST is similar to rectangle JKLM with their sides having a ratio of 4 : 7.If the 
dimensions of each rectangle are doubled, find the ratio of the areas of the larger rectangles. 


[Е | 32:49 
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The Relation between the Areas of 
2-3 two Similar Polygons 


(1) Complete: 


_ агеа (А XYZ) _ 
(A) If A ABC ~ A XYZ, and АВ = 3 ХУ, then =o ee : 
~ „area of ( = 9 area of ( an = 4cm, then 
(B) If AABC ~ A DEF f (A ABC) =9 f (A DEF) and DE = 4cm, tl 
БО ЗОВИ cm 


A 


© Үд 
C - B 
AB N CD = {Е} m (/ BAC) = 90°, AD L BC 
area of (^ ACE) = 900 сш? area of (A ADC) = 180 cm? then: 
then: area of (A DEB) = cm? gui SAAB 0 сш? 


p “ч 


(З) ABC is a triangle, D € AB where AD = 2 вра Bl Ac where DE // BC 


(4) ABC is a right angled triangle at B. The equila angles ABX, BCY, and ACZ are 
drawn . prove that : area of (AABX) + areaof(ABCY) =area of (AACZ). 
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(5) ABC is an inscribed triangle in a circle where Tc t from the point B, a tangent is 
drawn to the circle and intersects AC at E. 
areaof(A ABC) 7 


rove that: 
P area of (/\ ABE) 16 


(6) ABCD is a parallelogram, X € AB , X € AB,whereB X-2AB,Ye СВ,ҮЯ CB, 


area of (ABCD) 1 


where ВУ = 2 BC. the parallelogram BXZY is drawn, prove that: S ———— = = 
area of(XBYZ) 4 


(7) AB Cis aright angled triangle at В, BD L AC and intersects it at D. The squares 
AXYB and BMNC are drawn on АВ апай BC respectively outside the triangle ABC: 
(A) Prove that polygon DAXY B = polygon DBMNC 
If AB = 6cm and AC = 10cm, find the ratio between the areas of the two polygons. 


X, Y, Z drawn outside the triangle respective 


X equals 40 cm”, area of polygon У equ olygon Z equals 125cm*?. 


Prove that: the triangle ABC is right an 


(9) ABCD is a square, AB à BC Р CD and DA are divided in the ratio 1:3 by the points X, 
Y, Z and L respectively. 4£1 oc сай! eleill guts 


Prove that: Area of the square XYZL 


(A) XYZL is a square ———————— =? 
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Lesson (4) 


Lesson objectives 


+ Identify the relation between two intersecting chords in a circle. 

+ Classify the relation between two secants to the circle from a 
point outside it. 

*- Solve problems, and life applications using similarity of polygons 


in a circle. 


Well known Problems 


If BAN DC={ M} If ABN CD={ М} If MC is a tangent 
-. MA x MB = MC x Мр - MA x MB = MC x MD х (МС) = MA x MB 


Example ® 


© Complete: 
(1) EA. EB ees 


Solution: EA X EB = EC x ED | | 
(2) If: AE = 30 cm, ЕС = 10 cm. and ED 242 cm;then ЕВ = .......................... 


Solution: : EA х EB- EC xED -.30XEB=10 x 12 „ЕВ = 4ст 
(3) If: EA = 3 cm, EB = 6 cm. and ЕС 2 ст, then ED = ne 
Solution: «БА х EB = EC х ED?! оез хс дэ Р: ED= 1.8 ст 
(4) If: EA = 2x cm, ЕВ = Зх cm., EC = 3 cm and ED = 8 em, then x = ................ 
Solution: ~ EA X EB = EC X ED ОХ gvu 3x5 

^. 6x? = 24 sx =4 ^. х = М4 = 2 ст 
(5) If: EA = (15 — x) cm, EB = x cm., EC = 9 cm and ED = 4 cm, then x = ........ 
Solution: > EA х EB = EC X ED (15-х)ххьг9х4 

^15х— x? = 36 хх2-15Х436-0 хх-12 or x=3 
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Ө Complete: 
(D) MA x MB & а 


Solution: MA x MB = MC x MD 


(2) MA = 3 cm, AB = x cm, МС = 2 cm and CD = 6.5 cm, then x =................... 


Solution: «МА х MB = МС x MD 3x (3+х) =2 х 8.5 
„9+ 3х2 = 18 :3х2-9 ^X^ =3 их = УЗ ст 


(3) MA =x cm, АВ = 2x cm, MC = З cm and CD = 6 cm, then x =................ 


Solution: - МА х MB = МС x MD >эхх(х+2х)=3х9 
&X*X3227 3х?°=27 „х2 =9 „х= З ст 


(4) МА = cm, АВ = 5 cm, МС = З cm and CD = 9 ст, then x = ................ 


Solution: - МА х МВ = МС х Мр ^хх(х+5)=3 x12 
x? + 5х = 36 пх? + 5Хх-36-0 ^х=4сш 

© Complete: 

(O MAMB = он R 


Solution: MA x MB = (МС)? 


(2) MC =x cm, МА = 4 cm and AB 


Solution: ` МА х МВ = (МС)? 
^x? = 36 


(3) МС = 8 cm, MA = x cm and АВ = 12-а; themx= ТОТИ 


Solution: - МА х MB = (МС)? 32: ос (сай! сс нЕ) = 82 
^ X? + 12x = 64 „х? + 12х- 64= 0 5 х= 4ст 
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In the opposite figure: 
A and B are the points of intersection of 


two circles. A common tangent is drawn 


touching them at X & Y. 
If AB n XY = {С} show that C is mid-point of XY. 


Solution 
7 CX isa tangent at X ^ (CX) = CA x CB (1) 
CY is a tangent at Y 2 (СҮ) = СА x CB (2) 
From (1) and (2): sx) =(CYF 
Сх = ОУ 2 C is mid-point of XY 


ABC is a triangle in which AB = 15 cm, AC = 12 cm. D € AB where AD = 
4cm, Е Е AC where AE = 5cm. 


Prove that the figure DBCE is a cyclic qae 


In A ABC and A AED: 
" Z Ais common angle 
АВ _ 15 _ 3 АС 
AE 5 . AD | 
AB _ АС 
АЕ AD 
> А ABC ~ A AED 
> m (Z ABC) =m (4 AED) (the exterior = the interior opposite) 


-. DBCE is a cyclic quadrilateral 
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Example Ө 
A ABC in which AB = 8 cm, AC = 4 cm, D € AC, D Є AC where CD = 12 ст. 
Prove that AB touches the circle which passes through the points B, C, and D 


Solution 
> (АВ) = 8 = 64 


“АС X AD=4 x 16= 64 
~ (AB) = AC x AD 
г. AB touches the circle which passes 


through the points B, C, and D 


Example Ө 


A ladder of length 4 meters rests on a horizontal 
rough ground, and with the other end on a 
hemispheric tank, as in the figure opposite, If the 
lower end of the ladder is 2 meters far from the 
base of the tank. 


Find the length of the radius of the sphere's а 88 


(AB) = AC x AD 


4222 x AD 
SD GPS-APP 
-«CD28-2-26m 421 € , lcláill eleill (шї 


-. The length of the radius of the sphere's tank = 3 m 
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PRACTICE 


EA 8 —u —- 
Q1: If IB^T EC = 7 cm,and ED = 8 cm, find the lengths of EB and EA. 


EB =7cm, EA = 8cm 


[5] EB = 6.12 cm, EA = 9.14 ст 


ЕВ-8сш,ЕА-7сш 


Я ЕВ = 9.14 cm, EA = 6.12 ст 


Q2: Given that EA = 5.2 cm, ЕС = 6 cm, ЕВ = 7.5 ст, 
and ED = 6.5 ст, do the points A, B, C, and D lic 


on a circle? 


yes 
[в] по 
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EA 5 
4: I, er ME E ҮГ) = 
04: И ЕВ z EC 12cm,and ED = 5 ст 


, find the lengths of EB and ВА. 


EB=10cm,BA=6cm 
EB = 6 cm, BA = 10 cm 
ЕВ = 24cm, BA = 20cm 


[2] EB = 6cm, ВА =4ст 


EB = 4cm, BA = 6cm 


Q5: Given that the points А, B, C, and D 


lie on a circle, find the length of BA. 
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Q6: In the figure shown, the circle has a radius of 12 cm, AB = 12 cm, and AC = 35cm. Determine the 
distance from BC to the centre of the circle, M, and the length of AD, rounding your answers to the 
nearest tenth. 


11.5 cm, 20.2 ст 
3.4 cm, 26.6 cm 
19.6 cm, 20.2 cm 
| р | 34cm.20.5 ст 


07: AB and CD are two chords of a circle intersecting at H. Find HD,where АН = 10, НВ = 8,and 
CH= 16. 


Q8: Find the valuc of x. 


421 yc Исай! olol (дії © 
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m Use the calculator or mental math to find the numerical value of x in each of the 


following figures. ( lengths are measured in centimetres) 
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(2) In which of the following figures, the points A, В, С апа D Lie оп a circle? Explain 


your answer. (the lengths are measured in centimetres) 


A) А (в) ^ (5) ^ 


mai 


(3) In which of Фе following figures, AB isa tangent to the circle passing through the 
points B, C and D. 
(A) А Чет 
9 


% 
р 


421 ус Исай! eleil (дії 
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(5) In the figure opposite: M and N are two tangential circles at E. 


ТАС touches the circle М at В, and touches the Ж», D 
circle N at C, "AE intersects the two circles at 

F and D respectively, - CEN 

where AF = 4cm, FE = 5cm, ED = 7cm. A кайы : 


Prove that В is the midpoint of AC 


(6) In the figure opposite: L € XY where XL = 4cm, 
YL-8cm, Me XZ where XM = 6cm , ZM = 2cm 
Prove that: 

(A) A XLM ~ A XZY 
LYZM is a cyclic quadrilateral. 


(7) АВ N CE - (ELAE- S BE,DE-2EC.If B E = 6cm and СЕ = 5cm. 


prove that the points A, B, C and D lie on one sss 


AB Cisa triangle. D € BC where D . НАС = 6cm. Prove that: 
(А) AC isa tangent segment to the circ 
A ACD ~ ABCA 
(c) Area of (^ ABD): area of (^ ABC) =6, 19 


ТЕ" НУНРС ppp oos nns 
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(9) Two concentric circles at M, their radii are 12cm, 7cm, AD is a chord in the larger 


circle to intersect the smaller circle at B and C respectively. Prove that AB x BD = 95 


ABCD is a rectangle in which A B = 6cm and B C = 8cm. “ВЕ L АС and intersects 
AC at E and AD at F. 
(A) Prove that (АВ)? = AF x AD. 
Find the length of AF. 


FNC ATTI 
(г ОУ. ДАР 
ЈЕ "AME 1 


A21 ос сай! eleill gubi 
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Lesson (1) Parallel lines and proportional parts 
_ Lesson objectives | 


+ Classify Properties of the straight line which is parallel to any 
side of a triangle. 


+ Use proportion in calculation of lengths and in prove relations 

to line segments resulting from the transversals of parallel lines. 
+ Modeling and solving life problems including parallel lines and 
their transversals 


If a straight Line is drawn parallel to one side of a triangle cutting the other two 
sides, then it divides them into four segments of proportional lengths. 


If ABC is triangle and DE//BC 
‚ AD _ AE Ар _ АЕ 
' DB EC AB AC 


Example Ө 


In opposite figure: 

ABC is a triangle, DE // BC 
‚ AD = 2.4 cm, DB = 3.6 cm 
and EC = 4.8 cm. 

Find: the length of AE 


In A ABC: 
+ DE // BC Qu RE 
DB EC 
222 = 2 a AE = 22222 = 3.2 ст 
3.6 4.8 3.6 
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In opposite figure: 
ABC is a triangle, where AE = 3 cm, 
ЕС = 4.5 cm, AD = 2 cm and DB = 3 cm 


Prove that: DE // BC 


Solution 
In A ABC: 
‚Ар 2 LAE 3 _ 2 
' DB 3 EC 45 3 
‚ АР _ AE 
DB EC 


In opposite figure: 

ABC is a triangle in which 

FD // BC and ED // BF, AE = 3 cm, 
AD = 4 cm and DB = 2 cm 

Find the length of: EF and FC 


ED // BF 
ius 2 
'2 ЕЕ 
> ЕР // BC M с-н 
4245 
US SEE 
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ABCD is a quadrilateral, Y € BD , YX is drawn parallel to DA to intersect 
AB at X & YZ is drawn parallel to DC to intersect BC at Z. 


Show that: XZ // AC 


Solution 

In A ABD: 

=o BX BY 
>“ УХ // DA ЕЕЕ @ 
In A BCD: 

Е BZ BY 
“YZ // DC i =. (2) 
From © & ©: 
a ~ XZ // АС 

XA ZC 


ABCD is a trapezium in which AD // BC and АС п BD = { М } 
If AM = 2.5 cm , BD = 2 cm , MC = 3 о Dns 4.5 ст, 
Then find the length of: MD , MB and BG 


AD // BC 
== « MD = ё _ 9 
А. GPS-APP 

+ BM==- =4 ст A21 ус сш eleill gui 

In A ADM & A СВМ: 

“Ар // BC - A ADM ~ А СВМ 
AD DM AM 4.5 2.5 

"CB BM см "хп a св = 5.4 cm 
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PRACTICE (1) 


01: In the figure, segments XY and BC are parallel. 
If AX = 18, XB = 24,and АУ = 27 what is the 
length of YC? 


08-20 0 38 
Q2: Determine Bp’! pp = 33° 


61 


Q3: In the figure, DX and EY аге parallel to AC 


and AB respectively. If BC = 12cm, РБ = 2.and 


EC = LAE, determine the length of XY. 
3 фос 
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Q4: Find the length of CB. 


Q5: If ВХ = 22cm, AY = 30cm, and 


АХ + АҮ 10 


тн Рае = т, find the length of CY. 


Q6: If the perimeter of ДАВС = 9.7 cm, 
Е is the midpoint of AC, and РЕ/ВС, 


find the length of DE. 
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Q7: Given that Z is the midpoint of DC, 


the perimeter of AADC is 33 cm, 
AD =7cm,and ZC = 5 ст, 


find the length of АУ. 


ПАСЕ 2d 29 
08: Determine БА ,if ТВ = 55: 


а= 
[=] 8 
р) 


Q9: In the figure, AD = 10, AE = 5, BD = Ax + 2,a 
AB =6,EC =9 
[5] AB =16,ЕС —4 


AB = 20, EC = 10 


[>| АВ = 10,ЕС = 5 


АВ = 20,ЕС = 5 
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Talis Theorem 


If two transversals cuts several parallel Lines, so the lengths of the corresponding 


segments on the two transversals are proportional. 


If Ly // L // L5 // L4 


And Mi, М, are two transversals 


‚ AB. BC CD 
' XY Үй ZH 


OR 


Example ® 


In the opposite figure: 


AX // BY // CZ, OX = 6 cm, ОА = 4 ст 


‚ ВС = 5 cm and XZ = 15 cm 


Find the length of YZ , AB 
> AX // BY // CZ 

OX _ ОА 

YZ ВС 

te. 

Yz ^ 5 

YZ=°*" = 7.5 cm 


SY 21575275 cm 


s AX // BY / CZ 
‚ОА _ Ох 
"AB XY 
We NOM À 
"AB 75 
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In the opposite figure: 
ED // BC, AC // BD 
Prove that: (ОВ)? = ОА . OE 


Solution 
In A ABC: 


> ED // BC 


* AC // BD 


From © & ©: 


‚ ОВ _ OA | 2_ 
Lp ~ (ОВ)? = OA . OE 


Example Ө 


ABC is a triangle, D & H € AB Let DX and HY be drawn parallel to BC and 
intersect AC at X & Y respectively. If AD = : BH, DH = 3AD & AC = 24cm, 
then find the length of each of: AX , XY and YC 


Sol 
In A ABC: 
DX // HY // BC 
. AD _ АХ .1 AX 
"AB АС "6. 24 
МАХ Яо 

хө: ус, lclàill 
AD _АХ 212407 
DH XY “з ХҮ 
irs silom 


хҮС-24-(12-4)-8сш 
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Q1: Using the information in the figure, 


determine the length of EF. 


Q2: Given that АС = 7.5 ст, BD = 14cm, FY = 25.2 сабаны 42 cm, determine the lengths of CX 
and DF. 


36 cm, 22.5 cm 
36 cm, 42 cm 
67.2 cm, 22.5 cm 


(р) 37.5 ст, 42 cm 
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Q3: Find the lengths of EC and DB. 


ЕС = 21 cm, DB = 16 ст 


[5] EC = 28 ст, DB = 21 cm 


EC = 14 cm, DB = 24cm 


Я ЕС = 16cm, DB = 24cm 


— 
8 cm 12 cm 


Q4: In the given figure, find the values of x and y. 


x=3,y=6 
х=б,у=3.6 
x=12,y=18 
[2] х=б,у=9 
Х-2,у-9 


олус сай! eleill ,.Gulai 
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3 -1 Parallel lines and proportional р 


(1) In the m opposite: ED // BC. Complete: A 
(A) | 5 АВ, «.. CB ^ 
ire? DB = =з then: вр =—— and gg = —— 
(B) if ^^ AE эй ры. — pui ==» 7 S 
AQ C НА” 2 ABC 
C B 


(2) In the figure opposite: DE // BC . Determine the correct statements in each of the 


following: 
AB _ АЕ Ар BD A 
DB ЕС AE EC 
AB АС AB AC 
BD AE BD | CE E D 
АС _ АВ СЕ _ AC 
AD AE BD ~ AB С В 


(3) In each of the following figures: DE // BC. Find the numerical value of x (length in centimetres). 


ЖЛ 


5 Е 4 А 
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(4) In the figure opposite: АВ // DE and AE N BD = (C) 
AC = 6cm, BC = 4cm and CD = 3cm. 
Find the length AE 


(5) XY N ZL = (M), where XZ // Ly . If XM = 9сш, УМ = 15cm and ZL = 36 cm, 


find the length of 7М. 
(6) For each of the following, use the figure opposite and the given data to find the value of x 
A 


(A)AD=4 , BD=8 , CE =6 and AE=x. 
(B)AE-x ,EC-5 , AD-x-2 and AD=3. 
(С) AB=21 , BF=8 , FC =6 and AD=x. E D 
(D Ар-х ,ВЕ-х-5 and 2DB = ЗЕС = 12. 
C - B 


(7) In each of the following figures, Is ХУ // BC? 


C 
E 
o 
ю 
ч 


2, Х 
< 
С сту 18ст А 
С gan Е т А 


XY where XL = 5,6cm and 


XYZ is a triangle in which XY= 14с1 
МЕ XZ where XM = 8 4cm. Prove that 


(9) In the triangle ABC, D є АВ ‚Бє, AC and 5AE = АЕС. 


If AD = 10 cm and DB = 8cm. Is DE | вс) Explain.your.answer. 


First Term | Geometry 


www.Cryp2Day.com 
851551 әуел «Л, 3o ябор 


First Secon d ary Futures Language Schools 2021-2022 


Mathematical Department 


ABCD is a cyclic quadrilateral, its diagonals are intersected at E. If AE = бст, BE = 
13cm, EF = 10cm and ED = 7.8 cm. prove that ABCD 15 a trapezium. 


«D Prove that the line segment drawn between two mid points of two sides in a triangle is 


parallel to the third side and its length is equal to a half of this side. 


2) АВС is а triangle, D € АВ where 3 AD - 2 DB and E € AC where 5 CE=3AC and 
АХ is drawn to intersect BC at X. If AF = 8cm and AX = 20cm where Ее AX . Prove 


that the points D, F and E are collinear. 
BD 3 — AE 3 ==. 
Da Q9 Be AD , where 55 T AE 15 drawn 


to intersect AB at X, рү // CX and intersects AB at Y. Prove that AX = BY. 


(3) ABC is a triangle, D € BC, where 


ABCD is a rectangle, its diagonals are intersected at M. E is the mid point of AM, Е is 


the midpoint of MC. ТЕ is drawn to intersect AB at X and DF is drawn to intersect 


ВС at Y. Prove that: XY // АС. 


45 Write what each of the following ratios equals using the figure opposite: M 


AB DE AS === 
вс = — (B) ве = ЕЕ 
МА _ Мр ДШ. ыы 

(^ e (b) 4S DE 
ME e ME ME 
AB DE ri m 
BC EF DF АС 

6) === МЕ -- 


In each of the following figures, calculat 
measured in centimetres) 


(А) у 
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7) In the figure opposite: 

AB N CD = {M}, Ee MB, 
Fe MD and AC // FE // DB. 
Find: 

(a) The length of МЕ. 

The length of АМ. 

“AB N CD = {Е}, хє АВ ,уЕ CD аш ХУ // BD // AC 
Prove that: AX x ЕР = CY x EB. 


In each of the following figures, calculate the numerical values of x and y: 


ABCD is a quadrilateral in which AB // CD , its diagonals intersect at M and E is the 
mid point of ВС. EF // BA and intersects BD at X, AC at Y and AD at F. 


prove that: p iY 


(A) EY - 1 АВ. b BX 


421 ус Исай! eleil (дії 
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Lesson (2) Angle Bisectors & proportional parts 


+ Classify Properties of bisectors of angles of triangles. 


+ Use proportion to calculate the lengths of line segments 
resulting from bisecting an angle in a triangle. 


+ Modeling and solving life problems including bisectors of 


angles of triangle. 


The bisector of the Interior or (exterior) angle of a triangle at any vertex divided 
the opposite side of the triangle internally or (externally) into two parts the ratio 


between their lengths is equal to the ratio between the lengths of other two sides. 


Given: AD bisects Z BAC 
Construction: Draw CO // DA 


AB BD 
R.T.P.: кына. a С 
Proof: >“ CO // DA GPS-APP 
«m(z2)2m(z4) 2: (Alternatixecangle)ai 
&mí(z1)2m(z23) (Corresponding angle) 
"m(í(z1)2m(z2) (Given) 
“m(z3)=m(z 4) 
- AO = АС «С0//РА 
„АВ _ BD „АВ _ BD 
“AO Ср "AO Ср 
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Remarks: ООД ХХ 


© Converse Of Theorem: 


АВ _ BD 


I: — = — 
АС CD 


х AD bisects Z BAC 


Ө The bisector interior and exterior: 
© The interior bisector L The exterior bisector 


ie. - AD L AE 


EB _ Bb 

EC CD 
> AD bisects / BAC => (i) 
> АЕ bisects exterior Z BAC — (ii) 


From (i) & (ii): 


GPS-APP 
321 ус ‚21А elaill дне 
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Example ® 


In the opposite figure: 

AD bisects 2 BAC and 

AE bisects exterior 2 BAC 

АВ = 5 ст, АС = 3 cm, BD =4 ст 


Find the length of ED 
Solution 

> AD bisects Z BAC 
‚ АВ _ Вр " ж 
"AC CD "U3- МД 
Rp cy 
> АЕ bisects exterior / BAC 
‚ АВ BE ‚2 _ BE 
“АС СЕ "3 €E 

5 _ СЕ+ВС 

s QE 
“ВС-4-24-64сш 5 : T 


5 CE =3 (CE + 6.4) 
25 СЕЕЗСЕ + 192 >. 2 СЕ ЖЫШ 
2 CE=—*=9.6cm GPS-APP 


2 
ED =9.6+2.4= 12 ст ee 


Well-known problem: 


If AD bisects 2 A in A ABC internally and intersects BC at D 


then: AD = VAB х AC — BD х DC 
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ABC is a triangle in which AB = 27 cm, AC = 15 cm. AD bisects / А and 
intersects BC at D. If BD = 18 cm & CD = 10. Calculate the length of AD. 


Solution 
> AD bisects / A 
-- AD=VAB x AC — BD x DC 
27 X 15 = 18 x 10 
л AD = 15 ст 


LMN is a triangle, К is mid-point of MN , MX bisects / LMN 4: cuts LK at X. 
Draw XY // MN cuts LN at Y. If Lk = LM prove that KY bisect 2 LKN 


Solution 


In A LMK: 


- MX bisects ZZ LMN 


.ML LX 


а ыс Ф 
MK KX 
In A LMN: 
> XY // MN 
Бо. 4 GPS-APP 
ХК YN 
МІ” ЧУ Э 
From © & ©: ты 
5МК = КМ & “ТК = М 
he л MX bisects Z LMN 
КМ ҮМ 
Jes www.Cryp2Day.com First Term | Geometry 
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AD is a median of A ABC, Z ADB is bisected by a bisector meets AB at X 
and XY // BC meets AC at Y. Prove that DY bisects 2 ADC. 


Solution 
In A ABD: 
> DX bisects Z ADB а= 
DB BX 
In A ABC: 
— M AX AY 
- XY // BC ae eg 
DA AY 
From © & ©: Өв 
“ АР is a median of А АВС - BD = CD 
DA AY —.. 
ы = ^. DY bisects 4 ADC 


Example Ө 


ABCD is a quadrilateral AB = 6 cm, »" CD = 6 cm, DA = 4 cm, AE 


bisect / A to cut BD at E. p 


(1) Find the ratio BE : ED 
(ii) Show that CE bisect 2 BCD 


In A ABD: 

— AB 
л AE bisects 2 BAD дээ 

АР 

WC NM =. 

DE 4 2 
^BE:ED23:2 (i) 
In A BCD: 
„Св 3 Б-г 
"Cp 6 2 "CD DE 
^. CE bisects Z BCD (ii) 
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PRACTICE 


QI: In the given figure, AB — 35, AC — 30, 


and CD = 12.If BD = x - 10 


, what is the value of x? 


Q2: In the figure, AD bisects ZBAC, BD = 8, DC = 11 
.,and the perimeter of ДАВС is 57. Determine the 


lengths of AB and AC. 


AB = 22; AC = 16 


[5] AB = 19 АС = 22 


AB = 16; AC =19 


[>| AB = 16, AC = 22 


Q3: Given that angle A is bisected by DA, 
АВ = 38, АС = 18,and BC = 28. 


DB = 14,рс =14 DB =19,DC =9 
DB =9,DC =19 Я DB =12,DC = 16 
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Q4: If AB = 30cm, ВС = 40cm,and АС = 45cm 


, find the ratio between the areas of the 


АЕР andthe A AEC. 


[A] 4:5 
[в] 8:9 
[c] 8:15 
[n] 3:4 


Q5: Find the lengths of AC and AD in the figure. 


AC = 55cm, AD = 50cm 


[5] АС = 55cm, AD = 58cm 


АС = 50cm, AD = 40cm 


Е AC = 58cm, AD = 55 ст 


О6:: Given that ABC is a triangle in which AC =. n, the value of each of x and y. 


[a] х= 66, y = 12 | 2 
[5] х= ү66,у = 8 
x 212, y = V66 
[n] x28,» = V66 
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— FRA (D) ABxCD =... C D B 


(3) ABC is a triangle. its perimeter 15 27с1 
If AD = 4cm and CD = 5cm, find the 1 


(A) ч 
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(5) ABC is a triangle in which AB = 8cm, AC = 4cm and BC = 6cm and AD bisects // A 
and intersects BC at D and AE bisects the exterior angle at A and intersects BC at Е. 
Find the length of ТЕ, `АР апа АЕ. 


(6) In each of the following figures, prove that ХУ // ВС 


(4) 4 А 


In the figure opposite: ED // ХҮ // BC 


AD x BX = AC x EX. D 
Prove that AY bisects // CAD. GPS-A! е Ж 
pe ae ааа X "or Gitte ede silt gui uli 
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(9) АВС is a triangle, D € BC ‚Р € BC where CD = AB. CE // DA and intersects AB at 
Е. EF // BC and intersects AC at F. Prove that BF bisects Z ABC. 


In the figure opposite: ABC 15 a triangle in which AB = 6cm, AC = 9cm and 


B C = 10cm. D € BC where BD = 4cm . 4 Р. А 

BE 1 AD and intersects AD and AB at E and Е respectively. °° Ф 
(А) Prove that AD bisects // А. te % 
Find area of (A АВР) : area of (A CBF) е = Pa B 


First Term | Geometr 
www.Cryp2Day.com | J 
ác Vall буй» «Л, ә бор 


First Secondary Futures Language Schools 2021-2022 


Mathematical Department 


Applications of Proportionality in the 
Lesson (3) Circle 


+ Find the power of a point w.r.to the circle. 
+ Determine the position of a point w.r. to the circle. 


+ Find the measures of the resulting angles from the intersection 
of chords and tangents in the circle. 


First: Power of a point with respect to a circle 


Power of the point A w.r. to the circle M whose radius г is the real number Рм(А) 


where: Ри(А) = (АМ)? – г 


Important Notes: 
€ You can expect the position of point A w.r. to the circle M 
If: Рм (А) > О then A lies outside the circle. 

Рм (А) = 0 then A lies on the circle. 4 

Рм (А) «0 then A lies inside the circle. p “ч 


Ө If the point A lies outside the circle М Eh 
then : Ри (A) = (АМ)? - г 
= (AM - г) (AM +r) 
= AB x АС = (Ар) 


-. Length of the tangent drawn from A to circle M ss aj Pyj (А) 


9 If the point A lies inside the circle M 
then: Ру (А) = (АМ)? — г? 

= (AM — г) (AM +r) 

= — (r — AM) (AM + r) 

= — AB x AC 
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Example ® 


Determine the position of each of the following points A, B and C w.r. to the 
circle М in which its radius equals 5cm, if: 


Py (A) = 11, Рм (В) = 0, Рм (С) = —16, then calculate the distance between each 
point to the center of the circle. 


Solution 
P(A) =П>0 .'. А Нез outside the circle 
"ГР, СА) =(АМУ-г ^. 11 = (AM) - 25 .. AM = бст 
"P (8) =0 г. В lies on the circle .. ВМ = 5em 
‘a Р. (Су--16 .". C lies inside the circle 
р С (Смут ^. -16 = (СМ) - 25 ^. CM = Зет 


Example @ 


The radius of circle M equals 31cm. The point A lies at 23cm distance from its 
radius center. Draw the chord BC where А € ВС, AB = 3 AC. Calculate: 


(A) Length of the chord BC and the ны. “Ч 


(В) The distance between the chord ВС 


In the circle M: - 
A + r=3lem,AM = 23cm, А є ВС 
РКА) =(АМУ - г =-ABxAC 
(23)? - (31) =-ЗАСхАС «(AC Sizem P Pf 
7. Length of the chord ВС = 4 А Cis 4x12 48am loill ġuhi - 
(B` Jet the distance between the chord and the centre of the circle be MD where MD L BC 


МО L BC 2.10 is midpoint of BC , then BD = 24cm 
^. МО} = (31)? - (24)? = 385 -. MD = /385 ~ 19.6cm 


circle, then 


B 
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PRACTICE (1) 


01: A point is at a distance 40 from the centre of a circle. If its power with respect to the circle is 81, what is 
the radius of the circle, rounded to the nearest integer? 


Q2: А circle with centre M and a mark A satisfy МА = 28 cm and Py(A) = 4. Using л = = , find the area 


and the circumference of the circle to the nearest integer. 
Area = 88 cm?, circumference = 176 cm 

[5] Area = 2451 cm? , circumference = 176 cm 

Area = 2451 cm? , circumference = 88 cm 


[>| Area = 4903 cm? , circumference = 88 cm 


Q3: A circle has center М and radius r = 21. Find the power of the point А with respect to the circle given 
that AM = 25. 


Q4: A circle with centre N has a diameter equal to 38 cm. point"B satisfies NB = 7 cm. Find the power 
of B with respect to the circle, giving your answer to the nearest integer. 


—1395 
[в] -312 


[с] 1395 ыга" a 


[>| 312 


05: A circle with centre М has а radius of 8 cm. The power of a mark A with respect to the circle is 36. 


Decide whether A is outside, inside, or on the circle and then find the distance between A and M. 


On the circle, 28 cm [в] Inside the circle, 44 ст Outside the circle, 10 cm 


First Term metr 
ym www.Cryp2Day.com хас | Geo SEEN 


ác Vall буй» «Л, р #бор 


First Secondary 


Second: secant, f 
m (2 BEC) = > [ m (BC) + m (AD) | 
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2021-2022 


Mathematical Department 


ent, and measures of 


m (2А) => [m (СЕ) - m (BD)] 


In each of the following figures: Find the value of the symbol: 


D 
A B " с 
70° 
150° 
С 
В 

1 (110° + 60° "(150° + 70°) °— 165° 
их = (110° + 60°) 180-y 77 "2—2x120? — 165 


Ж = УЫ" 


115 
о 


AMET 75° 


их = (115° — 45°) 
их = 35° 


му =2 х 47° + 56° 
“ y = 150° 


© z = 165° — 2 x 50° 
ки = 65" 


www. Cryp2Day.com 


First Term | Geometry 


Гал ую ly др 8906 


First Secondary Futures Language Schools . 12021-2022 


Mathe itical Department 


PRACTICE (2) 


QI: Find the value of z. 


Q2: In the given figure, m CE — m BD = 104°. Determine mZA. 


C 
B 
A 
D 
p ë 
rN 
Ww 


Q3: Determine m CB. 


2024C Ж.В 
f Lo 
151° 
Ме Yc „сай O12 SA D 
E 
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— B 
04: In the given figure, find т AC +mBD. C 
A 
D 


Q5: Find the value of x. 


Q6: Given that mA = 31°, find x. 


Q7: Find х. 
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(1) Determine the position of each of the following points with respect to the circle М, of 


radius length 10cm, then calculate the distance between each point from the centre of 
the circle. 


(А)р (A) =-36 P, (B) = 96 P (C) = zero 


(2) Find the power of the given point with respect to the circle М which its radius length is г: 
(a) The point A where AM = 12cm and r = 9cm 
The point В where ВМ= 8 cm and r = 15 cm 


(c) Tiepomt о о 8.51 1 ООО 
(р) The point D where DM= 417 cm and г = 4 cm 


(3) If the distance between a point and the centre of a circle equals 25cm and the power of 


this point with respect to the circle equals 400. и e radius length of this circle. 


(4) The radius length of circle M equals 20cm, A isi poliüibdistant 16cm from the centre of 
the circle, ће chord ВС is drawn wher BØ 


of the chord BC. 
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(5) In the figure opposite: the two circles M and N are intersected at A and B 


where AB N CD N EF =4X}, XD =2 D C, EF = 10cm and X 

Р, (X) = 144. LN 
(А) Prove that АВ isa principle axis to the two circles M and М. ta ч 
Find the length of XC апа ХЕ E | \ C 
(c) Prove that CDFE is a cyclic quadrilateral. A 


(A) D 100: 


D 3 (c) " 
[A^ 11 eZ 130° = 


In the figure opposite: ш(// В A C) = 33°, m( B D С) = 70°, id 
© ae 
B 


mAB) = 94°, X( CY ) = 100? Find the measure of each of: E “=. / 
> 1673 


(в) АХ EF 
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Unit Test 


а) complete each of the following: 
(A) The bisectors interior and the exterior of an angle of a triangle are „o 
The biséctors of the angles of a triangle intersect dt s 


If a line 1s drawn parallel to one side of a triangle and intersects the other two sides, 


— Ó the base of the triangle. 
(E) If the power of a point A with respect to the circle M is a negative quantity, then A 


lies lű 


(А) x 3x+2 
M 


(3) M and N are two intersecting circles at A and B. 


—. " 
ED is a common tangent to the two сїгс1ез ааа Ка 


and Е respectively. BA N DE = {C} 


(A) Prove that BC is a principle axis 
If A B = 9cm and P (С) = 36, Find 
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Lesson (1) Directed Angle 


+ Identify Concept of directed angle. 
+ Identify Standard position of directed angle. 
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+ Identify Positive and negative measure of the directed angle. 
+ Express Position of the directed angle in the coordinates 
plane. 


^ The measure of the directed angle АОВ = 
the measure of the directed angle BOA. 


Positive and negative measures of the directed angle 


Ө The measure of the directed angle is positive if the direction of the arrow from 
the initial side to the terminal side is ня» АП ОП. 


Ө The measure of the directed angle is negative ifthe direction of the arrows is a 


clockwise rotation. a> 


Ө Each directed angle in its standard position has two measures. One of them is 
positive, the other one is negative, the 811007 their absolute values = 360° 


Ө If x° is the positive measure, thenitsfiegative бейбите — 360° 


Ө If (—x?) is the positive measure, then its negative measure = 360° — х°. 


OCS gir) (2 If 0° is the measure of the directed angle in its 
standard position, then the co-terminal angles can be fined by: 


0? — 0? tn x 360? 
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Example Ө 


Determine the quadrant in which each of the following angles lies: 


0 48" Ө 217° 6 135° Ө 295° e 270° 
Solution 

Ө 48° lies in 1" quadrant 

e 217° lies in 3™ quadrant 

© 135? lies in 2" quadrant 

Ө 295? lies in 4^ quadrant 

e 270? lies in y-axis 


Example Ө 


Determine the negative measure of the angles whose measures as follows: 


@ 32° © 270° © 56° © 210° Ө 315° 


vig 


@ 32° The negative measure = 3 [32° = — 328°] 


Ө 270° The negative measure = 2 [270° = — 90°] 
© 56° The negative measure = 56° [56° = — 304°] 
Ө 210° The negative measure = 2107:960/-р 450° [210° = - 150°] 


Ө 315° The negative measure +315° 360" 2124595) [315° = — 45°] 
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Example Ө 


Determine the positive measure of each of the following angles: 
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Ө -46° Ө -246° © —186° © -300° © -97° 
Solution 

Ө _ 46° The positive measure = —46° + 360° = 314° [-46° = 314°] 

Ө -246° The positive measure = —246° + 360° = 114? [-246° = 114°] 

© -186° The positive measure = —186° + 360? = 174? [-186° = 174°] 

Ө —300? The positive measure = —300° + 360° = 60° [-300° = 60°] 

© -97° The positive measure = —97° + 360° = 263° [-97° = 263°] 


Determine the quadrant in which each of the following angles lies: 


© 530° 


Ө 1652° 


(7777, “Ч 


Ө — 740° 


Ө 530° 


170° lies in 2" quadrant 


ivalent to 170° 


2™ quadrant 


Ө 1652° 


22129 lies in 3' quadrant 


equivalent to 212° 
216359 lies i in 3™ quadrant 
Sade 


MERERI 


Ө — 740° 


-: 340° lies in 4" quadrant 


> — 740° equivalent to 340° 


г. — 740? lies in 4" quadrant 
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PRACTICE 


01: Find the first negative angle which is coterminal with 190°. 


Q2: Find an angle with a positive measure and an angle with a negative measure that are coterminal with 


an angle of 332°. 


512°, 28° 
[В | 602°,—28° 
28° ‚—332° 
| р | 692°,—28° 
28°, —692° 
03: Find one angle with positive measure апа one angle with negative measure which are coterminal to ап 


angle with measure = ! iven that: 7-1809 


8л 4л 


273л 


д ‚ find the principal angle. (Given that: z -1809 


Q4: Given the angle 
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05: Given the angle EL. , find the principal angle. iven that: zz -1809 


Q6: Find the smallest positive equivalent of 788°. 


Q7: Find the positive value of an angle coterminal with 25°. 


Q8: Find one angle with positive measure and one angle with negative measure which are coterminal to an 


: 3x 
angle with measure iue iven that: zz =180° 
zr 
2^2 
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Q10: In which quadrant does the angle —242° lie? 


third quadrant 


[5] fourth quadrant 


first quadrant 


[2] second quadrant 


Q11: Which of the following angles is not equivalent to an angle measuring 25° in standard position? 


—695° 


012: Find a positive and a negative coterminal angle for 340°. 


10° and —690° 
690° and 10° 
20° and —700° 
| р | 700° and —20° 
700° and —700° 
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4-1 


(1) Complete: 
(А) A directed angle is in the standard position if 


It is said that the directed angles in the standard position are equivalent Ш |... 
(c) A directed angle is positive , if the rotation of the angle .............. and is negative, 
if the rotation of the angle 


(D) If the terminal side of the directed angle lies on one of the coordinate axes, then it is 


called 
(Е) If (0) is the measure of a directed angle in the standard position and п € Z , then 
(Ө +n x 360°) is called 0... angles. 


(Е) The smallest positive measure of the angle whose measure 530° is... 
(с) The angle whose measure 930° lies in the nn quadrant. 


(H) The smallest positive measure of the angle whose measure —690° is 


(2) Which of the following directed angles is in the standard position 


(А) ? (в) › (с) ? 


(А) 
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(4) Determine the quadrant in which each of the following angles lies on: 


(A) 24° 215° (6) am (D) -220° (Е) 640° 


(5) Show Бу drawing each of the following angles in the standard position: 


(A) 32° 140° (С)- 80° (D) -110* (E) -315° 


(6) Determine a negative measure for each of the following angles: 


(A) 83° 136° (с) 90° 


(7) Determine the smallest positive measure of each of the following angles: 


(A) -183° 217° -315* (D) -570° 


In the figure opposite: which of the directed 
angles in the following ordered pairs is in the 


standard position? why? 


(А) Сод, ор) (8)(0G, ос) 
(С) (лв, АС) (О)(ОЕ, 0р) 
(Е) (ор, 09) (Е) (ов, ос 
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Lesson (2) 


+ Identify Concept of radian measure of an angle. 
+ Classify Relation between radian and degree measure. 


+ Find the length of an arc т a circle. 


If Ө is the radian measure of the 
central angle in a circle of radian 
т subtends an arc of length /, then 
length of the arc equals the product of 
the radian measure of the central angle 
and the radius of its circle: 


Systems for measuring 


First: Degree measure system y | К 
à 12260. ‚1 =60 
Second: Radian measure system 


The radian measure of a central angle in à circle 


rad _ L — Qrad = 
00 гаг @L=0 Xr Su агаа 
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| Relation between the degree measure and the radian 


egrad_ т 


eg ---- 180° 


Important Rules 


9° grad 
= ө grad — 0° x 


180° 
180° TU 180? 


e 0^ = grad x 


Example ® 


Find the degree measure (in degree, minute and second) of each of the 
following angles whose radian measures is 2. 27!?4 
Solution 


2.27'?d = 2. 27'?d x 180? + п = 130.06? = 130° 3’ 41" 


Find the degree measure and radian meas e central angle that subtends 
an arc of length L in a circle of radius leng 2em., г = 10 cm. 


L = 12 ст. ‚г = 10 cm. - 
0? = 1. 2rad х 180° - т = 68.75? = 68? 45' 18" 


Example Ө de ak валар. pos ed 
Find the radius length of the circle if the measure of the central angle drawn 
in it is Ө and the length of subtends arc (L) if:0 = 0.767'% , L = 38.35 cm. 
Solution 


Ф 38.35 
Ө = 0.76774 1, = 38.35 cm. r = — = —— = 50cm 
grad 0.767гаа 
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Example @ 


Find the length of the arc in a circle with radius length r to nearest one 
decimal digit of cm. if it is opposite to a central angle with measure Ө if: 
r= 20 1,0 243165 

Solution 


г = 20 cm., 0 = 2.4374 # = 0г24 x r = 2. 43та4 x 20 = 48.6 cm 


Geometry: the radius length of a circle equals 4 cm. The inscribed angle / A B C of 


* * + LI qum 
measure 30° 1s drawn in it. Find the length of the smaller arc AC 


Solution 
- 0? = 60? 
[measure of the central angle = 2 measure of the inscribed angle] 
orad = 60° хл + 180^ - -m дан эн 
> Circumference of the сїгїе=2тт=2х1т x= — = 24 ст 


Geometry: In the figure opposite: if the а e 
triangle M A B at M equals 32 cn? , then 
the coloured figure to the nearest hundredth. о... 
Г- GP У < >) 

APP \ А 
> Area of A МАВ = 32 > Base x height = 32 
АМ x BM = 64 „т? = 64 ~r = 8 ст 
grad = 90° xm + 180° =5п ~ (АВ) = Ө" x r =" x 8 = 4тст 


-. Perimeter of shaded part = 8 + 8 + 47 = 28.57 cm 
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Q1: Convert = to degrees. 


Q2: Convert 0.5 rad to degrees giving the answer to the nearest second. 


90° 

[в | 09°33” 
0°31” 
[p | 28°38’52” 
57 17745” 


Q3: Convert —3.3 rad to degrees giving the answer to the nearest second. 


[a] 126° 

[в | 170°55'26”" 
359*56'33'' 
Я 358°56'58'' 
341°50'52” 


Q4: A gymnast circles a pommel horse by an angle of 50°. Find the angle in radians giving the answer to 
one decimal place. 2024 


05: Find the values of two angles in degrees given their sum'is 74° and their difference is =. Give the 
answer to the nearest degree. 421 ус са eleill (дої 


52°, 22° 
[5] 62°, 22° 
62°, 12° 
Я 62°, 32° 
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2 
Q6: Find the values of two angles in radians given their sum is 74° and their difference is = . Give the 


answer to two decimal places. 


0.3 rad, 1.17 rad 


[5] 0.47 rad, 0.99 rad 


0.3 гай, 0.99 rad 


[»] 0.47 rad, 1.17 rad 


07: Convert 142°46'48'' to radians giving the answer to three decimal places. 


Q8: The shadow of а sundial changes at a rate of 15* every hour. Find the angle of the shadow's position 
5 hours after sunrise giving the answer in radians to three decimal places. 


Q9: Convert 360° to radians giving the answer in terms of zr. 


360 
л 


[^| 

DE 

DE 
27 


E | 360л 


421 € сай! eleill дш 


ATE «<: ИЕ First Term | Trigonometry 


ác Voll буй» «Л, ә ябор 


First Secondary pacer on teens A | 2021-2022 


PRACTICE (2) 


01: Find the length of the blue arc given the radius of the circle is 8 cm. 


Give the answer to one decimal place. 


е 


2 : : aM 
Q2: An arc has a measure of = radians and a radius of 9. Work out the length of the arc, giving your 


answer in terms of л, іп its simplest form. 


Q3: An arc has a measure of а radians and a radiu: length of the arc, giving your 


answer in terms of л, іп its simplest form. 
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First: Multiple choice: 


(1) The angle of measure 60° in the standard position is equivalent to the angle of measure: 


(A) 120° 240° (с) 300° (D) 420° 


(2) The angle of measure = lies гс | ee ae oe an non quadrant 
(A) First second third (р) fourth 
(3) The angle of measure zu BST VB... annia ts quadrant 


(A) First second (C) third (D) fourth 


(4) If the sum of measures of the interior angles of a regular polygon equals 180° (n — 2) 


where n is the number of its sides, then the measure of the angle of a regular pentagon in 


pci... | —————————————————————— 
Л 7л зл 2л 

w5 ES О (b) ^T- 

(5) The angle of measure — is degree measure a ad 
(A) 105° 210° (р) 840° 

(6) If the degree measure of ап angle is 64° i sure equals „u 
(A) 0.1874 0.364 (D) 0.36 z 

(7) The arc length in a circle of diameter length opposite to a central angle of 
measure 30° 15 eee DG ADD ess 


(a) 27 cm ЗЛ cm Хос (С Ай em loill 57 cm 


The measure of the central angle in a circle of radius length 15 cm and opposite to an arc 


ПЕПЕ. ЭЛЕТ 1: o а ааа ear AI A A A 


(A) 30° (В) 60° 90° (D) 180° 
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(9) If the measure of an angle of a triangle equals 75° and the measure of another angle 


equals — Д , then the radian measure of the third angle едпа[ѕ 
Л Л Л 57 
(a) = (в) 2 (c) -- > 


Second: Answer the following questions: 


In terms of ZZ, find the radian measure of the following angles 


(А) 225° 240° 222 


D Find the radian measure of the following angles approximating the result to the nearest 


three decimal places: 


(А) 56.6° 25° 18' (С) 160° 50' 48" 


43) Ө is a central angle in a circle of radius r ar 
(A) If r=20 cm and 0 = 78° 15' 20" then fi 
If L = 27.3 сш and Ө = 78° 0' 24" then Яра | (to the nearest tenth) 


n arc of length L : 


(to the nearest tenth) 


A central angle of measure 150° and sub 


(to the nearest tenth ). 


1. Calculate its radius length 


(45) Find the radian and degree measure of the centraF'angle which subtends an arc length 8.7cm 
in a circle of radius length 4cm.....— 7: 94 cicLaill oleill ula 
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Geometry: the measure of an angle of a triangle is 60° and the measure of another angle 
is L. Find the radin measure and the degree measure of the third angle. „u 
2) Geometry: the radius length of a circle equals 4 cm. The inscribed angle / A B C of 
measure 30° is drawn in it. Find the length of the smaller arc АС... 


Geometry: In the figure opposite: if the area of the right angled 
triangle M A B at M equals 32 cm? , then find the perimeter of 


the coloured figure to the nearest hundredth. ......... 


Geometry: the diameter length in a circle equals 24cm and the chord ACis drawn such 
that m (/ BAC)- 50°. Find the length of the smaller arc AC approximating the result to 


Ше nearest hundredth. С 


Distances: What is the distance covered by the point on the end of the minute hand in 10 


minutes, if the hand length is бст? 


(21) Astronomy: A satellite revolves around the 
every 6 hours. If the radius length of its path \ aj ва! 9000km, then find its speed in 


cular path way а full revolution 
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Lesson (3) Trigonometric functions 


+ Identify Unit circle. 
+ Define Basic trigonometric functions. 

+ Find Reciprocals of basic trigonometric functions. 
*- Recognize Signs of the trigonometric functions. 


[тле unit сисе The unit circle 


х? + y? 


The basic — functions 
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І The co-terminal angles have the sate trigonometric functions ' 


e Cos (0 + 2n п) = Cos Ө =x 202Ч 
e Sin (6 + 2n л) = Sin 0 = y 
e Tan (0 + 2n п) = Tan 0 = = GPS-APP 
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Determine the signs of the following trigonometric functions: 


Ө tan 320° Ө sin 160° Ө sec 750° Ө csc — © соз (-200°) 
Solution 
Ө tan 320° + 320? lies in 4" quadrant 


-. tan 320? is negative 


Ө sin 160? 


-. sin 160? 1$ positive 


© sec 750? 


-. sec 750? is positive 


> 750° = ЭМ ез Г мм 


AT 
Ө csc — 


4T. A 
“ CSC ——1$ positive 


к о 180% 


= = = 144? lies in 2™ quadrant 


GPS-APP 
уо ус ААШ ploill juli 


Ө соз (—200°) 


^ cos (—200°) is negative 


+ 200° = —200? + 360? = 160° lies in 2" quadrant 
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Example @ 


If 0 is the measure of a directed angle in its standard position, B is the point 
of the intersection of its terminal side with the unit circle, find all 
trigonometric functions of 0 in each of the following cases: 


3 4 5 12 
o (-2,2) o (2,2) © (0.6, у), у> 0 
Solution 

Ф (-= ; =) w Xis-ve & у is +уе & (-= А 3 lies in 2" quadrant 
Sine = Cos 8 = —2 Tan 0 = -2 

5 5 3 

5 5 3 
Csc Ө = 2 Sec 0 = – = сос. 
@ (— =) x is +уе & у is +ve á (2 =) lies in 1* quadrant 

| 22 = нг 

Sin Ө = T Cos = a Tan Ө Е 
СѕсӨ = = Sec = = Cot@ = — 
® (0.6,у),у>0 х2 +y? = 1 ety = 1 
г.у? =1- 0.36 г. у? = 0.64 0.64 = 0.8 (y>0) 
5 (5 iz) "Xis-ve &yis- > =) lies in 1° quadrant 
Sing = 2 Соѕ0 = 7 ТапӨ = = 
СѕсӨ = > бес@ = = Coto = 2 
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If 0 Е] = ee Z 2r | and cos 0=—, find all trigonometric functions of 0 
Solution 
т 225 хэ TNT vw № 
г cos 0 = = Заан „хх? +y 
‚ (5 2 2. ee _ 25 зай _ 144 
.. (2) + у =1 ey ER ey — 169 
144 12 3m 
Y= л69 13 ская! 
ing- 2 23 212 
Sin 0 = T Cos 0 T Tan Ө 1 
13 E LE 
Csc0 = m 5еёс0 = Е Cot0 = 23 


Special === 


Sin Ө Cos Ө 


180° = л 0 p 


270? = E -1 _ 


pla 
== 


Find the vali = ala дие 


4 sin 30° sin 90° — cos 0° sec 60° + 5 tan 45° + 10 cos” 45° sin 270° — tan 30° sin 180° 
Solution 
4 sin 30° sin 90? — cos 0° sec 60° + 5 tan 45° + 10 cos? 45? sin 270? — tan 30° sin 180° 


2 
-4х1х1-1х245х1410х(2) х-1-22х0-0 
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Example Ө 
[Example ө J Prove that: 


. i . . 1 zd 

sin? 60° + sin? 45° + sin? 30° = cos? — sin— — – tan? 2 cosa + cos? — sin Z 
6 2 3 3 3 3 
Solution 

L.H.S. = sin? 60? + sin? 45? + sin? 30° 

2 2 2 
-0)-0)-07- = 
2 2 2 2 


TT >» m 1 2 T 9: JL. 4 ЭП 4 = о 
R.H.S. = cos? = 81201180 = cosm+cos = sin- Note that: 7 = 180 


= cos? 30° sin 90° — tan? 60° cos 180° + cos? 60? sin 270° 


= (2) x1- ix (y x14 (Dy x-1=3 > 0) 


01: Find sin Ө, given 0 is in standard position and its terminal side passes through the point (s. -i) 


4 
5 
3 
5 


Q2: Find tan Ө given 9 is in standard position and it e Enina side passes through the point (-2. -i) ў 
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Q3: Find sec 6, given 0 is in standard position and its terminal side passes through the point (=. =) : 


mlw Url 410 [л 


01: The terminal side of in standard position intersects with the unit circle at the point В with 


coordinates (= 15) -Find secé. 


173 


the unit circle at the point В with 


A21 ос сай! eleill Guhi 
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PRACTICE (3) 


01: Determine the quadrant in which 0 lies if cos@ < 0 and sin «0. 


the third quadrant 


[5] the second quadrant 


the fourth quadrant 


[»] the first quadrant 


Q2: Determine the quadrant in which 0 lies if cos@ > 0 and sin < 0. 


the first quadrant 


[5] the second quadrant 


the third quadrant 


Я the fourth quadrant 


Q3: The angle 0 is in standard position where sec @ < 0. In which quadrants does the terminal side of 6 lie? 


first or third 


second or third p “ч 
first or fourth = y ON : 


[>| second or fourth 


04: Determine the quadrant in which 0 lies if 


the first quadrant 
[5] the fourth quadrant хоз yc Аа eleill де 


the second quadrant 


[>| the third quadrant 
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4-3 


First? Multiple Choice: 


(1) If Ө is an angle in the standard position and its terminal side passes through the point 


G, >, ИЕП. APRON cence sate eo tte nec 


OF ops СН (5)-2. 

(2) If sin 0 = i where Ө is an acute angle , then m (/ Ө )equals 1. 
(A) 30° 45° 60° (р) 90° 

(3) If sin Ө =- 1, соз 0 =0 , then the measure of angle Ө equals ss ssh sh hl 
@ 4 л эл ОР 

(4) If csc 0-2 where Ө is the measure of an acute angle, then measure of angle Ө equals 


(А) 15° 30° (С) 45° (D) 60° 


(5) If cos 0 = 4 ‚ sin 9 =- 2 ‚ then measure of angle Ө equals s hh ol 


2л 57 57 
OF © m 
(6) If tan Ө = 1 where Ө is a positive acute ап 7 А of angle Ө equals 
(A) 10° 30° 


(7) tan 45° + cot 45° - sec 60° equals 


(А) Zero 


1 
2 


1 Зо? 
OF ops 
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Second: Answer the following questions: 
(9) Find all trigonometric functions of angle Ө drawn in the standard position and its terminal 


side intersects the unit circle and passes through each of the following points. 


(4) 2,3 059: miti (D) -3,-4 


If 0 is the measure of the directed angle in the standard position and its terminal side 


intersects the unit circle at the given point, find all trigonometric function of the angle 0 
in each of the following cases : 


(A) (3 a, - 4a) Whetea ed]. аы 
Ga, -2а) where — MENSEM Lh S S S S S V V 


(1) Determine the sign of each of the following trigonometric function: 


(A) sin 240° tan 365° (c) csc 410° 


(р) cot = (E) sec - E (F) tan —- 


@2 Find the value of each of the following: р} “ч 


(А) cos вов 0+ sin 22 x sin + 
2 2 2 SoS 


tan? 30° + 2 sin? 45° + cos? 90° 


321 рус , lclàill eleill gubi 
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Lesson [Lesson са) } (Related Angles Үү чиш = 


First ти 


+ Classify the relation between trigonometric functions of 
angles (0,0 + 90°), (0,0 + 180°) and (0,0 + 270°). 


+ Find the general solution of trigonometric equations in the юэ 


form: sin x = cos y, csc x = sec y and tan x = cot y 


Remember that: 


csc(90? — Ө) = sec 0 

sec(90? — Ө) = cscO 

cot (90? — 0) 2 tan0 
csc (—8) = —csc 0 
sec (—0) = ѕесӨ 
сої (-0) = —cot0 


csc (360° — 8) = —csc 
"m (360° ES 0) = sec 
+ Ө) = secO 
' + 8) = —csc 8 
0° + Ө) = —tanO0 
cse : (1805: Е 
ME о) = —seco 


sin (90? — Ө) = соѕ Ө 
cos (90° — Ө) = ѕір Ө 
tan (90? — Ө) = соїӨ 
sin (—0) = —sin Ө 
cos (—0) = cos 0 
tan(—0) = —tan0 
sin (360? — Ө) = —ѕіп Ө 
cos (360? — Ө) = cos0 
tan (360? — Ө) = ап Ө 
sin (90? + Ө) = cos0 
cos (90° + Ө) = —ѕіп Ө 
tan (90° + 0) = —cot 0 
sin (180° — Ө) = sin0 
cos (180? — 0) = —cos Ө sec (180 
tan (180? — Ө) = -tan0 cot EM Ө) = —cot0 
sin (180 + Ө) = —sin0 csc (180+ Ө) = —cscO 
cos (180 + Ө) = —cos@,, .- _1-5е91(180,450)-= —sec 8 
tan (180 + Ө) = tan Ө cot (180 + Ө) = cot0 


sin (270 — Ө) = —cos0 
cos (270 — Ө) = —sin0 
tan (270 — Ө) = cot0 
sin (270 + 0) = —cos 0 
cos (270 + Ө) = sinO 
tan (270 +0) = —cot 0 


csc (270 — Ө) = —sec 8 
sec (270 — Ө) = —csc 8 
cot (270 — Ө) = tan 8 
csc (270 +0) = —sec 0 
sec (270 + Ө) = csc 8 
cot (270 + 0) = —tan0 
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| An Important remark 


n2-90 


-,+) | (+,+) 


2nd quadrant ( 151 quadrant 


тт = 180 0°360= 2тт 


4th quadrant 


3rd quadrant жг 


3n2- 270° 


Find the value of each of Фе following: 
147 


Ө sin 240° Ө cos — © cos 570? O tan r3 Ө tan (-150?) 


Solution 


Ө sin 240° = sin (180° + 60°) = — sin 60° = — = 


Ө cos 11 = соѕ 300° = соз (360° — 60° 


Ө cos 570° = cos 210° = cos (180° + 3 


MES 


O tan c = tan 840? = tan 120° = tan (18091525609) Е 2. tan 60° = —/3 


————————- 
Ө tan (-150?) = tan 210? = tan (180? + 30°) = tan 30° = 2 
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Example @ 


If cos c = — : where c € 190”, 180°[ , find the value of each of the following: 


Ө sin (180° — c) Ө $ес (360° — с) 
© cos (—с) Ө {ап (с- 180°) 
Ө cos (180° + с) — cot (270° + с) 


Solution 

x? py? =1 

-4Y 2 — 

= +y*=1 

ме QU MNA 
y = 25 25 

=+|—=+° с € ]90°, 180° 
ysr Ng eg “С ] ? | 
c lies in 2" quadrant y =: “sinc = 


Ө sin (180° — c) = sinc == 


Ө sec (360° — с) = sec c = — 2 


GPS-APP 
Ө tan (c — 180°) = tan (c — 180°+ 360°) = sin (180° + c) = — sinc == 


4 
© cos (—с) = cos c = — - 


Ө cos (180° + c) — cot (270° + c) = – cos c ~ (- tanc) = - (- =) 2 = 22 
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Remarks 


ө If sin x = cos , then x + = 90° + 360° п 
ө If csc x = sec , then x у = 90° + 360° п 
ө If tan x = cot , then x + y = 90° + 180° п 


e If x & y are complementary (sum = 90°), then: sin x = cos , tan x = cot y 
and csc x = sec y 


If sin (3 x + 28°) = cos (2 x — 13°) , find the values of x where 0° < x < 90° 
Solution 

* sin (3 x + 28°) = cos (2 x — 13°) 

(3 x + 28°) + (2 х – 13°) = 90° + 360° п 


Ох + 28°) (2 x— 13>) = 90" + 36081) | 3G x28) = (7 = 13) = 90" бт 
Е == ОО rood Noy Zo = on он 


5 5х + 15° = 90° + 360° n : Ханы = 90° + 360° п 


о, о 
| ^ 


Atn=0 
25% F [Б — 90° 
Бу = 90е 15> = 75° 


ox = 15° < 90° ү ү 
Ап = 1 
2 5x + 15° = 90° + 360? G 9 $41 Pp» 90° + 360° 
75X = 450° = 15° = 435? а 

321 o4 ТЫЙАШ АКЫ Gahi 
x = 87° < 90° ү “x = 409° > 90° х 


-. The values of x are:15°, 497 & 87? 
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Example Ө 


Есє]0°, 2 | and if tan (2c + 15°) = cot (3c — 5?) , find the values of c 


Solution 
tan (2c + 15°) = cot (3с — 5°) - (2c + 15°) + (Зс — 5°) = 90? + 180° n 
2c + 15° + 3c—5°=90° + 180° п 5 5c + 10° = 90° + 180° п 


«5c + 10° = 90° :50- 80° ʻ c = 16° < 90° У 
“Sct 10° = 90° + 1809 + 5c = 260° с =з с 907 / 


< 5c ю1О?=90°-+—360°.5с=4410° со=бб е 90° У 
-. The values of c are:16°, 52° & 88? 


If cos 0 — - where Ө € |0° , 360°[ , find the possib le values of 0 
22772" 


1 
2 
г. Ө lies in the 1° ог 4^ quadrant 


- cos 0 = 


1 
Let cos х = - 


x = 60° : 
AQ А 4th quadrant 
360 - 6 
3112 = 270° 
0 in 1* 0 in 4" 
„б=х ~ 0 = (360° — х) 
:. 0 = 60° 5 0 = 300° 
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Example Ө 


Find the S.S. of the equation: 4 cos*x —3=0 ,wherex €[0,27] 


Solution 
CN ARS. 
sin х= = 
sin x = + = + iE 
4 2 
: ҮЗ : v3 
ЗШ sin x = – — 
~ x lies in 1° or 2" quad. ~ x lies in 3™ or 4" quad. 
Let sin 0 = - -0- 60° Let sin 0 = - Ө = 60° 
хар хэ1800--0 хэ1804-9 х-360-9 
6360" aue 120" х= 240° “x= 300° 


~§.S.={°, 120°, 240°, 300°} 


Example @ 


Find the general solution of the equ 
equation. 


50, which satisfies the 


Solution 
- sin 20 = cos 50 2 $9526 790» + 360? n 
250 +20=5+2пп а аш а 
+50 +20=5+2пп х50-20-24271 
70 =;+2тп «30-7 +2пп 
п 2п п 2п 
50 и г. 0 “6730 
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QI: Simplify cos (360° — 8). 


— cosó 
[5] cos 
sin @ 
[>| —sin& 


Q2: Simplify tan (180* — 8). 


— шоб 
| в | tane 
coté 
Я -со10 


Q3: Using the fact that cos 8 = sin (90° — 8) , which of the following is equivalent to cos 35^? 


(4) amas 
sin 35° 
[В] —sin3s° 
sin 35° 
| р | sin 145° 
sin 55° 


Q4: Simplify tan (360° — 8). 
321 ус Леа eloill gui 
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Q5: Which of the following is equivalent to sin 23°? 


— cos 23° 
Я cos 157° 
cos 23° 
[») zz 
cos 67° 


Q6: Which of the following is equivalent to cos 40°? 


sin 140° 
[в] - sino 
sin 50° 
sin 40° 


1 
sin 40* 


Q7: Which of the following is equal to — cos 0? 


Q8: Which of the following is equal to — sin 0? 
421 € са olol дш 
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PRACTICE (2) 


01: Find ѕіп Ө given 51 cos (90° — 6) = 24 where 0 is a positive acute angle. 
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lathe 


[>) 


Q2: Which of the following is equal to sin 0? 


cos (5 +0) 


421 € сай! eleill (дої 
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05: Find the value of sin (180° — x) + tan (360° — x) + 7 sin (270° — x) given sin x = : where 0° « 8 < 90° 


Q6: Find the value of sin (—60°) cos 30° + 


1 
4 


07: Find the value of 


[А )1 


cos(90 — x) 


ы 
2 
2 


E | sin(2x) 


tan 57? 


— giving the answer in its simplest form. 
cot 339 8 8 ene р уз 


sin (90 — x)sin(x) 


cos (90 — 2х) 


321 9c Иса eleill (ӧл 
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PRACTICE (3) 


Q1: Find the value of cos 135° + tan 135° + csc 225° + cos 225°. 


Q4: Evaluate sin 150° cos(—240)° + cos 2 130° cof 240° 
Аел уе ,iclaill elei gula 
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4-4 


First! Complete each of the following: 


(1) cos (180° +0) = „шы (2) тап { 180° 9) +... 
(3) csc (360° — Ө) = na (4) sin (360° +0) = o 
(5) зїп (90° + Ө) = ................... (6) cot (90° -0) =. 
(T) sec (270° + 0) = — COS (270°-Өу= s. 


Second: Complete each of the following with a measure of an acute angle 


(9) sis -008 o Ч (0857-0410... 4 


If sin 50 = cos 40 where Ө is a positive acute angle , then Ө =... : 


(45) If sec Ө = sec (90° - Ө), then cot @ = 
If tan 20 = cot 30 where Ө є 10, =. = № "d 


(2) If cos 0 — sin 20 where O is a positiv 


GPS-APP 
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Third: Multiple choice: 
If tan (180° + 0) = 1 where 0 is the measure of the smallest positive angle , then measure 
of Ө equals 
(A) 45* 30° (с) во° (р) 135° 


If cos 20 = sin where Ө є 10, 24 Шеп сов 29 equals 
3 


DL OF o% 


(20) If sin Œ = cos В where 0 and В are two acute angles, then tan (0 + В) equals о... 


(a) 75 1 (с) /3 (р) undefined 


61) If sin 20 = cos 40 where 0 is a positive acute angle, then tan (90° - 30) equals 


(A) -1 @ (С) 1 (р) уз 


(22) If cos(90° + 0) = i where 0 is the measure of the smallest positive angle , then measure 
a RECTE 


(A) 150* 210° 240° (р) 330° 


Fourth: Answer the following question: 


23 Find one of the values of Ө where 0< Ө < 90° which satisfies each of the following: 
(A) sin(30 + 15°) = cos (20-57) 


sec (Ө + 25°) = esc (Ө + 15°) 
(С) tan(O + 20°) = cot (30 + 30°) 


0120 _.:. 0+40° 
(D) cos 5 = sin TE EA, A ШЕЕЕЕЗЈ 


Find the value of each of the following: 


(A) sin 150° csc 225° 


C | зес300° (D) tan 780° 
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65) If the terminal side of the angle Ө drawn in the standard position intersects the unit circle 


at the point В (- = 3 then find: 


(A) sin(180° + 0) cos (2-0) 

(С) tan (360°- 0) (D) cse Є2--0) 
Discover the error: АП the following answers are correct except one wrong. What is it?: 
Р A ENII AAE ANN AN AONE A 
(A) sin (0 - 270°) sin(270* - Ө) (С) cos (360°-@) (D) cos ( 360 °+ 0) 
Шы dO ОРИОНА 
(A) cos (4 - 0) (B) sin (zz - 0) (c) cos (22 + 6) (D) sin( ++) 
ОО ое исен 
(A) сог(90”-0) cot (270° - 0) tan (270° - 0) (D) tan ( 180 *+ Ө) 
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Lesson (5) 


+ Graph the sine function , and deduce its properties. 


% Graph the cosine function, and deduce its properties. 


cat 
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у =cosx 
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Example ® 


Graph the function y = 5 sin 3 х, where 0° < x € 120° 


Solution 
20S ©120° 0°<3х = 360° 
® We start to fill second row with angles: 0° , 30°, 60° , 90° , 120°, ...., 360° 
@ We fill first row with angles :0°,10°,20°,30°,‚40”°,...... 2120 


G We fill in the third row by the values of the sine of the angles in 2" row: 


120 150 180 210 240 270 300 330 
0.87 0.5 0 -0.5 -0.87 -1 -0.87 -0.5 
4.35 25 0 25 4.39. э 25 2 
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Remark In the form of: 


Example @ 


Complete each of the following: 

(1) If f (x) = cos 5 x , then the range of the function is .................... [-1, 1] 

(2) If f (x) = Asin х, then the range of the function is .................... [74,4] 

(3) The function f: f (x) = cos 2 x is a periodic function and its period 15... 
Periodic = 57 = 180° 


(4) The function f: f (х) = 5 cos 3 х is a periodic function and its period 15... 


Periodic = 227 = 120° 
(5) If x € [0,1] , then: ............. < sin x € .......... 0 € sinx x1 
(6) If x € [0,211] , then: .......... COS Ж енн -1 € cos x x1 


(7) If cos 2x € [71,1] , then cos 4x € Lem. [-1, 1] 
(8) If the function y = a sin b x where 
is 720? and its range [—3 , 3] , then 


periodic and its period 
ч Its range = [—3, 3] гаа 
‚ 360° 


ч Its period = 720 ide um TELA pp « b=—=- 
421 (c Исай! eleill Ghi 
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QI: Assign each plot shown in the graph below to the function it represents. 


the red plot: cosine, the blue plot: sine 
[в | the red plot: sine, the blue plot: cosine 
the red plot: cosine, the blue plot: tangent 


[>| the red plot: tangent, the blue plot: cosine 


the red plot: tangent, the blue plot: sine 


гапос= [ =| eriod= = 
B= ая 


range= |-==| , period= 27 
[>] 


Q3: Find the range of the function /(6) = 8sin 78. 


[-7.7] 
[в] [0,1] 
[0,8] 
[5] [—8,8] 
[—1,1] 


Q4: Find the maximum value of the function ПО) = 115110. 
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Q5: Which function is represented on the graph? 


y= 2sinx 
[в] y=sinx 
y=cosx 


Q6: Which function is represented on the graph? 


у =cosx 


y= 2sinx 
y=sinx 


76277 
е leer 


Q7: The range of the function /(0) = acos 30 is [=e 


AQ) Yo UlclLaill eleill Qui 
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First: complete each of the following: 

(1) The range of the function f where f(0) = 80 is 0. 

(2) The range of the function f where f(0) =2 sinO is 

(3) The maximum value of the function f where КӨ) = 45100 18... 


(4) The minimum value of the function f where f(0) = ЗсоѕӨ is 


Second: write the rule for each trigonometric function beside the corresponding 


figure to it. 


„Ж 21-11 
ша к." es a 1 


LE LL a” А ПО I | | 
Sn See 


ШЕР раи ЧА a | 
LI a |e М 171 | 


| 21545 MES д Е ЧЕ РУ 
LL. 1I T 47 JST] 


Figure (1) the rule is: Figure (2) the rule is: 


Third: Answer the following questions: 
(5) Find the maximum and minimum valu nge of each o the following 


functions : 
(A) y = sinO 
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Trigonometric functions of an acute 
Lesson (6) angle 


REMEMBER THAT: 


4 0 h 
e sin 0 = РР e csc 0 = — P. 
hyp opp 
; hyp 
ad opp 
e cos 0 = 27 e sec 9 = P 
hyp adj 
opp adj - 
e tan 0 - — e cot 0 = — 
fand adj opp adj. 


A ABC is a right-angled triangle at A where AB = 9 cm. , AC = 12 cm. 
Find the measure of each of 2 B and 2 C 
Solution 


In A ABC: 
> m (4 A) = 90° 
>. ВС = V122 + 9? = 15 cm uii. 


| 12 
-* sin B = — 
15 


9 
"tanC- = 


Example @ 


If 3 csc 0—5 = 0, where 0° « 0 < 90° , find (he value of : sec Ө — tan Ө 
ља уаш елаш uhi 


"3csc0- 5 = 0 


5 
ese Ө = – 
3 


| Opposite | 


- sec Ө — tan Ө = 


3 
4 


5 
4 
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Example Ө 


A ABC is a triangle in which: 

АВ = АС = 10 cm. , AC = 12 cm. AD is drawn 1 BC to cut it at D 

Ө Find the value of: sin B + cos С 

Ө Find the value of: tan (2 CAD) 

© Show that: sin C + cos C > 1, then find the value of: sin? C + cos? C and 
deduce that: sin? C + cos? < sin C + cos C 


Solution 
- AD 1 BC 
. AD = V10? — 62 = 8 cm 
Ө ~ sinB=—=- & cos C 2 5 
10 5 
4 3 
БЭШЭ C= tos., 


Ө In A ACD: 


~ tan (2 CAD) = 


i: 

8 
TT Ше РЕ. И. 
И < 


10 
: 4 3 T 
“sinC +cosC=7+7=—2= 1.6 


550 С+соѕ С> 1 


5 sin? C «cos! C- (5) -(2) = 1] GPS-APP 
A21 ус са eleill gui 


29 2 1 
- sin С + соѕ < sin + cos С 
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Mathematical Department 


Lesson (6) Finding the measure of an angle 
Related Links 


4- Find the measure of an angle given a trigonometric function. 


! 


If: sin C = 2 ‚ where 90° < С < 1807, find the other trigonometric functions 


of angle C 
Soluti 


ЕС. = 
ЇГ ёс 


e 8 
sin C = — cos C = — — 
1 1 


17 
=== sec == 
csc С т Л 
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Mathematical Department 
Example @ 


If Z ais the greatest positive angle where: 


25 sina = 7 and 5 tan b —12 = 0, where b Є ]180° , 270?[ , Find m (Z c) if: 
tan c = sin (180? — a) cos (90? — b) – - cos (— a) sin (270? — b) 


Solution 
А ийг 
- 25 sina=7 > sin a = = 
- a lies in 1° or 2™ quadrant. 
> 4 ais the greatest positive angle 


- a lies in 2" quadrant. 


-5tanb—12 =0 {ап Ь == 


^ b lies in 2™ or 4" quadrant. 
“рє ]180° , 270°[ 


^ b lies in 3" quadrant. 
- tan c = sin (180? — a) cos (90? — b) 


. . 1 
^ tan c = sin a X sin b – = X cos a х 


° ° 1 
^ tan с = sina x sin b + = X cos а х cos 


= yo’ ty a 2-95 GPS-APP 
25 13 6 25 13 325 


A21 (c , сай! eleil да 


"fanc- == - c lies in 274 or 4" quadrant. 
Let tan Ө = £+ „Ө = 11° 8' 25" 
— 325 i 


~ c in 2" quadrant = 180° — Ө = 168° 51' 35" 
- c in 4" quadrant = 360° — Ө = 348° 51' 35" 
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PRACTICE (1) 


01: Find csc given tan 8 = Е and cos@ < 0. 


03: Find all the trigonometric ratios of Ө given cot 


sind = 2,000 = =, 
sind — 2, 
sind = —7 
[>| sind = 1 
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lathe 


ў 3 ] 
Q4: Given that cot (8) = ES , where 5 < <л, evaluate sec? (8) without using a calculator. 


PRACTICE (2) 


Q1: Find the value of 8 that satisfies csc 8 — V2 = 0 where 8 e |» |. 


Q2: Find the set of values satisfying үз cot 6 = 1-given f re 815 880. TA 


{300°, 240°} 
[5 | {120°, 300°} 
160”, 300°} 
[p | {60°,240°} 
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243 


Q3: Find 8 in degrees given sec (180° + 6) = x where 0 is the smallest positive angle. 


Q4: Find the set of values satisfying sin 6 cot 0 = = where 0° < 6 < 90°. 


{30°, 330°} 
[s] e 

{30°, 180°} 
[>| £180°, 135°} 


Q5: Find the value of Ө that satisfies sec 8 — 2 = 0 where 8 Е o. zl 


243 
Q6: Find the value of @ that satisfies sec 8 — ZE = 0 where 8 € |, >|. 


07: Find the value of 9 that satisfies csc 6 — at -0 au : = К >|. 


08: Find the set of values satisfying cot 9 = —1 given 0° 


{135°, 225°} 
| в | (225°, 3157) 
A {45°, 225°} 
[>| {135°, 315°} аа ААЙ alot guint 


o 3 : i 
Q9: Find 9 in degrees given sin (180° + 6) = 243 where 6 is the smallest positive angle. 


po 1 «<: T EN First Term | Trigonometry 


8515) буй» cA, ә 4дор 


Mathematical Department 


First ae Futures Language Schools A [Bee -2022 


First $ Multiple choice: 


(1) If sin Ө = 0.4325 where Ө is a positive acute angle, then m (/ Ө) equals 
(A) 25.626° 64.347° (с) 32 388° (D) 46316° 
(2) I tut —18and090 5,0 6,3607, elena. Ө).@@ аё шш аси 


(А) 60.945° 119.055° 240.945° (D) 299.055" 


Second : Answer the following questions: 
(1) If the terminal side of angle Ө in the standard position intersects the unit circle at point 


B, then find each of sin Ө and cos Ө in the following cases: 


143 iy С)в( 6,8 
(A) B d, 75 Bias) (<) вс 4,8 
(2) If the terminal side of angle Ө in the standar cts the unit circle at point B 


then find each of sec Ө and csc 9 in the 


802.72, (B) BC 


(3) If the terminal side of angle Ө in the standard positiorrintersects the unit circle at point 


B, then find each of tan Ө and cot Ө эү oes GASEN Gai 


d „í FEM E = 243 
(4)B GF Ba. вс, 3 
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(4) If the terminal side of angle Ө in the standard position intersects the unit circle at point B, 


then find m(/ 0) where 0° < Ө < 360° when: 
3 
Dr, BC 


(5) Use the degree measure to find the smallest positive angle which satisfies each of the 


following: 


(A) sin! 0.6 cos! 0.436 (С) tan? 1.4552 


(6) If 0^ < Ө < 360°, then find the measure of angle Ө in each of the following: 
(A) sin? (0.2356) cos? (- 0.642) (С tant (- 2.1456) 


(7) їзїш 0 = 1 and 90° < Ө <180°. 


(А) Calculate the measure of angle 0 to the nearest second — es 


Find the value of cos Ө , tanÓ and "T “Ч 


Ladder; A ladder of length 5 metres rests o , if the 
height of the ladder from the ground is 3 nietres;;Fihd m radian 
the measure of the angle of inclination-of ithe: làdder;to две} 


horizontal. 
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Answer the following question and approximate the result to the nearest hundredth: 
(1) Convert the following angles from degree to radian measure: 


(A)120° s | AEN 220° 362. 


(2) Convert the following angles from radian to degree measure: 
эЛ “37 па 
ENS „. -—— Bux ll 
(3) Ө is a central angle in a circle of radius length г and subtends an arc length L: 
(A) Ifr=8cmand 0-128! ihenfindL.  — — — e2m?2A2 VÀ 


If L =26cmand r= 18 cm, then бра Ө in degree measure. sl. 


(4) Without using the calculator , find the value of each of the following: 


(A) tan 120° sin C) (c) cos 330* (D) cot (- 300^) (E) csc D 


(5) Find all the trigonometric function of angle Ө drawn in the standard position and its 


terminal side intersects the unit circle in each о ing points: 
4 3 4 10 -45 9 
(А) (2,3) (B) с, 22) (D) 12,2 


(6) (A) Prove that: 


First: sin 60 = 2 sin 30° cos 30°. 2 sin? 60° -1 


If cos 9 =- 4 where 90° < Ө < 180°, then find the value of each of the following: 
First: sin (180°- Ө ) Second: tan (0 -180^) 
A21 yc сэс!!! eleill (даарч 
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(7) Find the degree measure in the interval 0°< Ө < 360° for each of the following: 


(a) tan! 1 sin! CH (с) cos! ( T (D) tan'!(- 4/3) 


A ramp length is 24 metres and its height from the ground is 9 metres. Write a 
trigonometric function you can use to find the measure of the angle of inclination of the 


ramp on the horizontal ground, then find its measure. 


121 рус , lclàill eleill gubi 
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